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The present mv«ntk>f re ates general!) to met k - si tr< «s u M fo rs sal lisegss In 
particular, the invention relates to methods of treatment for conditions which place mammals, 
including humans, in, or at risk of chrome renal failure. 7 . he methods preferably involve the 



'OSMSMVt fer } l> Kdlm he It , * <- * , s >x , 

tk 4m uuat < m morpfiogens, in rs of thos n 

corresponds^ morphogeo receptor x, or implantation of renal cells induced with those 
morphogens. 



y* serves puraary rotes both k the removal of eatafeofie waste 
products ilom the bloodstream and in the maintenance oftluid arid electrolyte balances in the 
bod> Renal i lures i hereto* t I ons in which the buiid-u ofcatabohtes 

andotfetso s j j the dcvdormcn fx * x !vv c,vtes< fuuh na-, 

15 t ! v. ? ) os s^ s ami dead eera er, renal tatkn s 

1 s i > 1 i x < <. x U o 

cosd ions are not merel vm&i -' 1 • \ m ,(!, s,k' 

etiology, prognosis, and trs&tt^M, 
S£»tc.Raja! Fauure 

20 Aau « ™^ failure is defined as an abrupt cessation or substantial reduction of renal 

farotonanJ nas % be secondary to trauma sur* I 

acute medical condition. Acute renal failure may be due to p.re-rsusi causes (e.g., decreased 
cardiac output, hypovolemia, altered vascular resistance) or to post-renal causes (e g , 
obstructions or constrictions of the ureters, bladder or urethra) which do not directly involve the 

25 kidneys and which, if treated quickly, will not entail significant loss of nephrons or other damage 
to the kidneys. Alternatively, acute renal failure may be due to intrinsic renal causes which 
involve a more direct insult ot ry t the kidney s v ch mayent neat damage to 
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the nephrons ox ether kidney strucnues. Intrinsic causes of acute renal failure include but are not 
limited torn! < * ^ o m * u * *"<n s * v. s <o 

diseases (e g., glomerulonephritis, systemic lupus erythematosus), .Ischemia (e g., renal artery 
OvJihuv < n reatments 

c \ mxm 

The diagnosis and treatment of acute renal failure is as varied as its causes in human 
- >i , 1 uw is,' ia , t* * * \ e,r, - > * v c * < o s h\ t - 1 m J e ' , ? ^cs 
is 50-70% of cases, BUN levels may climb 10-20 mg/dL/day or faster, plasma creatinine levels 
m» ho 1 n d < sn > C 'V " i ^ s s «s s * ' ! , J t\ 

eiectrolyt t hyperkalemia* addons, edema) associated with scute reaal 

Mure may lead to iifeuifceatenmg arrhythmia congestive hear; felon; or multiple organ system 
Murea Present therapies rue typically dire* ted at the underlying * aust - the a« ute renal failure 
(e.g, f pre-renal, post-renal, or infectious causes) and management of the complications, Due to 
the severit; mute lenal aiUv ' us veeks without n t 

an in p it ent 1 as - 
>" iM'ii ii ! t!\ 

Chronic renal failure may he defined as a progressive, permanent and significant reduction 
of the glomerular filtration rate (GFR) due to a significant arid continuing loss of nephrons. 
Chronic renal failure typically begins from a point at which a chronic renal insufficiency (i.e., a 
permanent decrease in renaJ function of at ea * > ' n 

renal tissues which has caused a significant loss of nephron units. The initial insult may or may 
not have been associated with as episode of acute renal failure. Irrespective of the nature of the 
mitta! insult, chronic renal failure manifests a Ileal common path" of signs and symptoms as 
ephio x i i FRomr. echoes Fids progressive deteriora 

renal function is slow, typically spannmg many years or decades m human patients, hut seemingly 
inevitable. 

The early stage ofchrom* renal faiiu e tyj naih. begins when GFR has fee?, red si ed to 
approximately one-dnrd of normal (e g., 30-40 ml/mm for an average human adult) As a result 
of the significant nephron loss, and in an apparent "attempt" to maintain the overall GFR with 
fewer nephr ons, the average single nephron GFRfSNGFR) is increased by adaptations of the 

h "be stroauT&l and fmw> 1 I < » st tion of 

this adaptation, read% detectable bv nueroscoptc exammauor of m on; \ samples, is a 
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"compensatory hypertrophy" of both the glomeruli and the tubules of the kidney, a process which 
literally increases the volume of filtrate which can be produced by each remaking nephron by 
literal enlargement of the glomeruli and tubules. Indeed, «s a result of the hypotrophy or minim 
of the collecting ducts, the urine of subjects with chronic renal failure often contains broad 
s easts, i: typically 2-6 times norma! diameter, which aid in diagnosis and have also been referred to 
as "renal Mure casts P* At the same time, there are moetiona! changes m the remaining nephrons, 
such as decreased absorption or increased secretion of normally excretes solutes, which may be 
responses to hormonal or paracrine changes elsewhere in the body (e.g., increasing levels of 
parathyroid hormone <PTH) in response to changes in serum levels of calcium and phosphate). 

These adaptations m early stage chronic renal failure are not successful k completely 
restoring GFR or other parameters of renal Junction and, in fact, subject the remaining nephrons 
to increased risk of loss. For example, the increased SNGFR is associated with mechanical 
stresses on the glomerulus due to hypertension and hypoperfusion. The loss of integrity of 
podocyte junctures leads to increased permeability of the glomerulus to maeromoleeules or 
"leak-mess" of the glomerular capsule. Proliferative effects are also observed in messugial, 
epithelial and endothelial cells, as well as increases in the deposition of collagen md other matrix 
proteins. Sclerosis of both the glomeiwliand tubules is another common symptom of the 
hypertrophied nephrons and the risk of coagulation in the glomerulus is increased. In particular, 
these adaptations of the remaining nephrons, by pushing the SNGFR well beyond its norma! level, 
actually decrease she capacity of the remaining nephrons to respond to acute changes k water, 
solute, or acid loads and, therefore, actually increase the probability of additional nephron loss. 

As chronic renal failure progresses, attdGFR continues to decline to less than 10% of 
normal (e.g., 5-10 ml/mm), the subject enters end-stage renal disease (ESRD). During this phase, 
the inability of the remaining nephrons to adequately remove waste products from the blood, 
while retaining useful products and maintaining fluid and electrolyte balance, leads to a rapid 
decfe{ - o m syst s, and pa i , f t u sr m , , 

fail For example, BUM and oreatnnne levels may be expeaed to , and. at BUN levels of 60- 
IMmg/dL and serum creafinme levels of 8-12 mg/dL, a uremic syndrome mil typically develop 
to which the kidneys can no longer remove the end products of nitrogen metabolism. At this 
point, renal Mure will rapidly progress to death unless the subject receives renal replacement 
1 v S ironic hemodi s. : cont >^ es t 3.1 cstalys kit msplaata 



itioni. 
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Approximately 600 \ n per j ! * receive chrome dialysis each year in the United 
States, at an average cost approaching -S^O.OOO-SBO.OOO per patient per year Of the new esses of 
<. t „ renal disease each year, m o 5 s 28-33% are due to diabetic nephropathy (or 
i;".i>.^!' . x ; 1 o; doivr'o., ov T * 1 , m . < ~* e - I > h v tn 
S nephrost (< • >u * ^ is), and 2% are du s > t 

lh * ! (<n n si 1 v 0 s - < <. > nuM men 

over 6$> the rate drops to approximately 20%. 

M p <W < - > iWs 

A great many proteins have now been identified which appear to act as morphogenem; or 
10 growth factors, regulating cell proliferatlot* or differentiate fypical! s s > c » 
exert their effects on specific, sets or subset* of cells or tissues. Thus, for example, epidermal 
growth factors, nerve growth factors, fibroblast growth factors, various hormones, and .many 
other proteins inducing or inhibiting cell proliferation of differentiation have been identified and 
shown to affect some subgroup of cell* or tissues. 
15 One gronp of morphogenetic proteins, referred to herein as "morphogensT includes 

members of the family of osteogenic proteins/bone morphogenehc proteins (OP/BMPs) which 
were initially identified by their ability to Induce ectopic, endochondral bone morphogenesis. 
Subsequent charactenastion of the nucleic acid and amino acid sequences of the BMPs has shown 
them to be a subgroup of the TGF-h superfamHy of growth factors Members of this morpbogen 
20 family have now been shown to include the mammalian osteogenic protein- 1 (OP- 1 , also known 
asBMP-7), osteogenic proiei?o2 fOP-2), osteogenic protein- -3 (OP--3), BMP-2 (also known as 
BMP-2 A or CBMP-2A), BMP-3, BMP-4 (also known as BMP-2B or CBMP-2B), BMP-5, 
BMP-6, Vge-h and GDF-i, as well as the Xenopns homologue Vgi and the Droisphja 

! < ! t ids S ! It C 

25 come suxKtu eamrox x, 0 l:vn - V voce «. " pso ntntvms to Yield essboxy 
terminal mature proteins having a conserved pattern of cysteines The active forms of these 
proteins are either tfsulfide-boodcd homodimers of a single family member, or heterodimers of 
« ^ d Jx,en< member* (see, e g . Ma< v> , ' \ ' R ♦ « Bioj t> V>7 Samnath < >\ 
i I *m l Biol. Chem. 265:131 98). 

30 The members of the morphogen family of proteins are expressed in a variety of tissues 

durtng development. BMP -3 for, example, has been shows to he expressed in developing human 
lung and kidney fVukicevic et al H994; LM^mJ^aQSMn. 42 869-875), BMP-4 has been 
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shown to be expressed in the developing limbs, heart, facsal processes and condensed 
mesenchyme associated whh early whisker follicles in embryonic mice (Jones, et al, (§995) 
l^vilsiMgm i 1) 531 .542), and OP-1 (BMP-7) has been shown irmxmnohistocJwmicaily to be 
associated with basement membranes k human embryos, including those of the developing lungs, 
5 nan s\n km a t u f vim ^ j » ( ^ » hv 

$ m,£$ mm n, 1 98:693-700) Some of the morphogeos (e g, GF-2 and BMP-2) were sot 
lH,lW m u -<Adnh tsssues, m«i ^ifi s an each v, — * v | v for these 
morphogeny (Ozksymk, et J (1992) « 3iq! (a 267:25220-25227). In contrast, high levels 
of murine OP-i expression have been observed Is adtrit mouse kidneys (Oakaynak, et ai. (1991) 

10 ! ! 1 ^ M m gests a possible role for Of- 1 

synthesized in the kidney as a paracrine regulator of hope growth, and would be consistent with 
the role of the kidneys in both calcium .regulation and bone homeostasis, 

A great variety of growth factors have been considered which may participate m the 
regulation of the growth and repair of renal tissues (reviewed m, e.g., Toback (1992) Kidney IntL 

15 41 -.226-246). For example, EOF, TGF-o, TGF-p, K3F4, IGF-H, PDGF, FGP, Renin/Aogiotenslfi 
II IL-i and OP-1 have all been found to be expressed by various adult renal cods or tissues and to 
have effects on renal ceil proliferation or diftermiation (see, Toback i 1992} supra, 0?J6sy{\ak, et 
al (1991) supra). In addition, several ofthm have been found to be expressed in the developing 
> J ^ p - k >' k TC*F-iJ and OP-1 (reviewed m v e g Bard, et a (199 1> V 

20 48,3-11). 

Interestingly. TGF-p has been shows j n a murine melanephric organ culture system to 
retard overall growth «nd segmental differentiatjon of all segments of developing nephrons except 
the thick ascendtog limb-early distal tuMes (Avner sad Sworn, > { 1 - > 
r] i 1 ! v " 1 exprea as ee foun t K k cved s scrotal i tteua! 

25 disease suggesting that ! * IP h mediated increases in the sj nthesis of extracellular n an a 

components may be involved in the etiology of diabetic nephropathy (or diabetic glomerulopathy 
o ciahe icrcmi h>cemoph\>, u „ t , ^phmi 

its tiai fibrosis, and hypertensive oephroseierosi Shankla et al *- \ t»(j 
46:410-442; Yamunoto, et al. (1994) EMllgy.Mvl 45:916*927; Yamamots, et al. (1993) MAS 

30 90;1§H-Ial8; Twttki, et ai. ( m-\ } K|d.nixillll 45-525.536. Border, et ai (1990) Nature 
346:37 1-374; Hamagot la i mm 26:199-207) 
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Aiso i a feet that serum levels of human growth horn i 5 elected 

in subjects with chronic renal failure (Wright ei a! {1968} Lanset 2:798; Sama&n and Freeman 
(1 970,5 .MetappMlh 1 9; 1 02). Recombinant GH has been shown to help maintain protein balance 
m malnourished chronic renal failure patients, and to promote "catch-up" growth in children w»th 
chronic renal failure. It has beets suggested that these effects are mediated by IGF- 1 (see, e.g., 
Koppi 1992} Mi SL * st rob LMetah \ h some studies havt found thai 

the administration of IGF4 increases renal plasma flow and GF.R in chronic renal failure patients 
(e v uuler. et U G989; FNAS 86:2368-2872: Hirschberg, et al (3993) Kidney Ml 43:387- 
N! " > vno.u) not , v t > s < \ m v> J > 4 knxe » I 

46:201-207), 

thus Itho I sot ? growth factors hav&.beenshotvato be expressed in both ievdoping 
and adult renal tissues, and aWiOutth at least one has been shown to increase renal &ncu©8 in the 
short terns, none has yet been shown to be of therapeutic benefit in preventing, inhibiting, or 
delaying the progressive loss of renal function that characterizes chronic renal failure. A need 
remains, therefore, for treatments which will prevent the progressive, loss of renal function which 
causes hundreds of thousand of patients to become dependent upon chronic dialysis, and which 
results in the premature deaths of tens of thousands each year. 



The present .invention is directed to methods of treatment, and pharmaceutical 
preparations for use so the treatment, of mammalian subjects m, or at risk of, chrome renal failure, 

O 1 ..W 1 t v., ' <m ? "* ^ ^ ^ 

o 1 % t s u en - mr d . , oh <w n , - k I o s s j t therapy, d$ 

well as any subject reasonably expected to s i< s ss U function '< ociated 

v, Oh ><o o s t v ss 5 ' v Voiwmm w i i ! * ; t a-4 aa 

determination which may routinely he made by one of ordinary skill so the relevant medical or 
veterinary art. Subjects in, or at risk of, chronic renal failure, or at risk of the need for renal 
replacement s - - o 1 1 * hiehtm >e regarded 

^ Icted wit.hchro real failure, e I s 1 i } nt path 

s I c lomerulonepfc-ifis, hereditary oepom fd/o ren 
dysplasia subjects hashing a biopsy oduatmu e mem,, hypertrop.be mbuia hypertroph) 
oi chronn tuhuicn "-^iu v. e-*> s ! m 
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ultrasound, MR I, CAT scan, or other son-invasive examination indicating renal fibrosis; subjects 
has -ng an unusual number of broad easts present in .. i sed * s < k s h;r< a a OPK 
vHtch s chronical its iaj on i md men , «n t 4 

20%, of the expected GFR for the subject; human male subjects weighing at least about 50 kg and 
having a GFR which is chronically less than about 50 n u and more particularly less than 
about 40 mf/min, 30 ml/mk or 20 mi/mio: tinman female subjects weighing at least about 40 kg 
and having a 0FR which is chronically less than about 40 ml/mm, and more -particularly less than 
about 30 mi/mm, 20 mbmin or 10 mi/min; subjects possessing a number of factional nephron 
units which is less than about 50%, and mom particularly less -ban about 40% - % ot 2 * i of 
the number of functional nephron units possessed by a healthy but otherwise similar subject; 
subjects which have a smgte kidney, and subjects which arc kidney transplant recipients. 

The methods and compositions of this invention capitalize in pan upon the discovery that 
certain proteins efeukaryotic origin stay be used as renal therapeutic agents in the treatment of 
subjects at risk, as defined herein, of chrome renal failure or the need for renal replacement 
therapy Generally, these renal therapeutic agents are proteins, or are based upon proteins, which 
are members of the osteogenic protek&one morphogenetic protein (OP/BMP) family ©f proteins : 
Thus, uaefhl OP/BMP renal therapeutic agents of the invention include polypeptides, or functional 
variants of polypeptides, comprising at least the Otemdnal six- or seven-cysteine domain of a 
mammalian protein selected from the group consisting of OP- K OP-2, 0P~3, BMP2, BMP3, 
BMP4, BMP?, BMP6, BMP9, and proteins which exhibit at least 70% or, more preferably, 75% 
or 80% amino add sequence homology with the amino acid sequence of the seven -cysteine 
domain Of human OP-!, and which are (a) capable of inducing chomirogenesis In the Reddh 
Sampath ectopic bone assay tSampath and Reddi 1 198 > Pi x J\aj \ s s * 
7603) or a substantially equivalent assay, (b) capable of significantly preventing, inhibiting, 
dek >' in eviatingt progressive loss often moxuos t staudar n i m< „ of chronic 

5 caus h improvement in a m 

of renal fimction when administered to a mammal in, or at risk of chronic renal failure. More 
c,em \ n akmi? she 'sen, .n * , < v x > ^ <. > t n< mc s 

that induce morphogenesis of one or more eokaryorie (e.g., mammalian) cells, tissues or organs. 
Of particular interest herem are nwptogc that md em t>h««grn< > at least of ma m&lkn 
K « - <i m N rn no c Hu\;m i < { ; r , r -t<culas mmm na 
glomerular and tubular epithelium. Morphogeny comprise a pair of polypeptides that, when 



folded, adopt a configuration sufficient for the r ! ' dimeric protem to sliest m ^ 
responses in cells and tissues displaying eceptors < < *i tsogea That is, 
morphogens generally induce ad of the following biological functions in a morphogemcaily 
permissive environment' stimulating proliferation of progenitor cells; stimulating the 
differentiation of progenitor cells; stimulating the proliferation of differentiated cells; and 
supporting the growth and maintenance of differentiated ceils "Progeaitof ' cells are 
uncommitted cells that are competent to Meresti&ie into one ot more specdk types of 
differentiated cells, depending on their genomic .repertoire and the tissue specificity of the 
permissive environment in which morphogenesis js induced. Morphogens further can delay or 
mitigate the onset of senescence- or quiescence-associated loss of phenotype and/or tissue 
function. Morphogens stall further can stimulate phenoiypic expression of differentiated cells, 
including i \ t s of metabolic and/or functions}, e.g. . secretory, properties thereof In 
addition, motphogens cas induce redifferentiat mu e otufei appropriate 

envit onmenial conditions As noted above, morphogens that induce proliferation and/or 
differentiation at least of mammalian renal tissue, and/or support the growth, maintenance and/or 
functional properties of mammalian nephrons, are of particular interest herein. 

In preferred embodiments, the pair of morphogen polypeptides have amino add sequences 
each comprising a segue? t that I ires < defused relationship with an ammo acid sequence of a 
reference morphogem Herein, preferred morphogen polypeptides share a defined relatioaship 
with & sequence present in mo; piumeoK ally active human OP- 1 . SEQ ID NO 4 However, any 
one or more of the naturally occurring or biosynthetic sequences disclosed herein similarly could 
be used &$ a refererxe sequence he v 1 >' ! P 

with at least the C-termmal six cysteine domain of human OP-1 , residues 43- 1 39 of SEQ 3D 
NO; 4. Preferably, morpnogen polypeptides share a defined relationship with at least the C- 
termina! seven cysteine domain of human OF- 1 , residues 38-139 of SEQ IB NO: 4. That is, 

rotein with roorphog* it * s > s 

yeenee that corresi t reference segue s1 i * < d n 

X \ M ? i ' i - < 5 k 

residues disposed within the reference sequem I - ?! nrons or deletions 

which alter the linear arrangement of these cysteines, but do not materially impair their 
relationship in the folded structure of the mmene morphogen protein, including their ability to 
form such intra- or inter-chain disulfide feoads as may he necessary for morphogeny activity 



W0*W18M PCT/USW/07816 
-8- 

T -jr\.t ona!\ .op s ik * sequels further ivu, those > - -m one or more acid residues 

differs from the corresponding < d\ * , reterenu: < , , „\ sequence, e g . the ('■■■erronud 

encysts i skeleto l > <> < N i ded thai > Sifterence does no 

h ! m f| t J | \ ^ > 

5 ds in the re i * ? < < s ■•. s > ^ V e 

substituuooif for correspond sag residues m a reference sequence are those that are physically or 
tbnebonalty similar to the corresponding reference residues, e.g.. that have similar see, shape, 
electric charg < prop< dudmgthea t 1 % s, m 

the like Particularly preferred conservative substitutions ate < l 1 ng the c en defined 

10 for m "accepted point mutation" in Dayhoff et ai. (m%l 5 Atlas of Protean Sequence and 

Soppi. 3, ch. 22 (pp, 354-352), Natl. Biomed Res. Found., Washington, D C 20007, 
the teachings of which are incorporated by reference herein. 

I ><; t cnls, a p >ndc s > 1 n equivalent t; 

reference morphoger- polypeptide is aligned therewith using the method of Neediemaa, et af. 

15 0970), 1 iflDl,.B.!.oh_ 48:443-453, implemented convenusrtiv by coropur o programs such as the 
Align program (ONAstar, Inc.) As .noted above, memtd gaps and amino acid insertions in the 
^moijan < , < 

conventionally expressed as a level of amino acid sequence homology or identity, between the 
candidate and reference sequences. "Amino acid sequence homology" is understood herom to 

20 mean amino acid sequence similarity. Homologous sequences share identical or similar amino 
acid residues, where similar residues are conservative substitutions for, or "allowed point 
mutations" of corresponding ammo acid residues in m aligned reference sequence. Thus, a 
candidate polypeptide sequence that shares 70% amino add homology with a reference sequence 
is one in which any 70% of the aligned residues ro e either identical to or me conservative 

25 Nuosmik's v v \ ^ ,t, ^ , m v s ^ueenee 

01 pa tieul n interns herein are mos - 1 , ge s v \ h whe • t rovide 1 1 - the ki i% < \ ■ 4 a 
mammal, mdnee or r atntam the -mrmd mire re toV-uire-oi m 1 eso^m ot -m, f-<^ Of 
soil more particular interest herein are morphogens winch, when administered to a mammal, 
P* w « 1 o-Uv h ^ 1 ^ Op I | } . i <> < nKl 

30 hypertrophy and/or tubular hypertrophy. Such morpoogees can be used to treat a mammal in, or 
at risk of chrome renal failure by preventing, inhibiting or tfcisymg the progressive loss of 
functional nephron units and the consequent progressive loss of renal function. 
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\ « f * 1 i sri i * 5 x k. a t \ ' ii <n s n" 

comprising a raorpi gas c* of a morphagei A 

"morphogen inducer" is a compound that stimulates m.yiyo production, e.g., expression, of* 

S i H i ! !< it i * i ( x ! U 

sufficient to regenerate or maintain renal tissue and/or to inhibit additional loss thereof Such 
compounds are understood to include substances which., when administered to a mammal, act on. 
cells ofitssue(s) or organ(s) that normally ate competent to produce and/or secrete a morphogen 
encoded within the genome of the mammal, md which cause the endogenous level of the 
".'ill-..' in the mammal's body to be altered. Endogenous or administered morghogens can 
act as et Iocs >a scrim \ autocr e fact n >. < mas n hogens can lu 

synthesized by the cells ;n which morpbogenetic responses are induced, by neighboring ceils, or by 
cells of a dni m* * - >> < ^ - ?. - s • 1 < „ < < 

transported to the site of morphogenesis, e.g., fey the individual's bloodstream., in preferred 
embodlroems, she agent stimulates expression and/or secretion of an endogenous morphogen so 
as to increase amounts thereof in renal times. 

i vi i t \ 1 hs^ui to 

may be administered instead of the morphogen itself An <; agomst" of a receptor means a 
compound which binds to the receptor and for which soch binding has a similar functional result 
as binding of the natural endogenous ligand of the receptor That is, the compound must, upon 
interaction with the receptor, produce the. same or substantially similar transmembrane' arid/or 
> 1 < i \> » s n $*, t ! t s 

the receptor and such binding has the same or a similar functional result as morphogen binding 
(e g induction of mocph-uxnesss) The auwnv o; ; 1 - \ \ of an agonist can be less than that of 
the natural hgaod, in which case toe agonist is sa;d to be a "partial agonist, " or it can he equal to 

< < nan oil hund n> < > ! ! t 

exam e, a amah peptide vd t. z c 1 ictheas % 1 morphogen 

binding to and activating the moxphogebs receptor may be employed as an equivalent of the 
morphogen. Preferably the agonist is a full agonist, hut partial morphogen receptor agonists may 
also he advantageously employed. Methods of identifying such agonists are known in the art and 
ti& > ,de assays cm «. * *nds which induce no \ < e } > n K g induction of 

differentiation of rnetanephric mesenct^tne, induction of endochondral bone formation, and the 
like). Such an agent may also fee referred to as a morphogen "mimic " "mimetic," or "analog." 
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The QP/BMP mml therapeutic agents of the im?suiiorj, of the morphogeny morphogen 
inducers arid agonists ofmorphogen receptors of the invention, may be administered by any route 
of administration which is compatible -with the selected agent, and may be formulated with any 
phannaceuticaify acceptable earner appropriate to the route of administration Preferred routes of 
administration are parenteral and, in particular, intraveaous, intraperitoneal, and renal 
intracapsular. Treatments are also preferably conducted over m extended period on an outpatient 
basis. .Dasiy dosages of the renal therapeutic agents are expected to be m the range of about 0.0 1 - 
1000 pg/fcg body weight, tod more preferably about 10-300 pg/kg body weight, although precise 
dosages will vary depending upon the particular renal therapeutic agem employed and the 
particular subject's medical condition and history.. 

Finally, m yet amber embodiments, renal cells may be implanted into the kidney of a 
subject m, or at risk, chronic renal failure, or at risk of needing tersd replacement therapy, in order 
to serve as a snyrce ofxaorphogea and/or to. provide a source of additional funct ional renal tissue. 
These cells may be renal mesenchymal progenitor ceils, or renal mesenchymal progenitor cells 
winch have been i c* ; t x s s may he derived from a 

donor (e.g., a tissue-type matched dotmx, afeling, identical twin), may he derived from a tissue 
culture (e.g., undifferentiated renal mesenchyme culture, fetal renal tissue culture), or may be 
explanted from the subject and then be re-implanted after proliferation and/or differentiation 
Preferably, die cells are induced to undergo metanephnc set. by treatment with a 
morphogen (e.g. > OP-} } either before or after Implantation, 

1heo< 5 1 i \~ to t I" rs^-i< (n t ti.'l 

>gressivel ctiona ephro units, ami the eoaseq ii 5 v , j 

function, which typify chronic renal failure. As such they are of great value in preventing or 
delaying the need for chronic dialysis or renal replacement therapy in subjects with chronic renal 
insufficiency, or reducing the necessary frequency of chronic renal dialysis in subjects with end* 
stage renal disease. As such, they are useful in prolonging the lives, and in maintaining the quality 
of life, of subjects at risk of or already afflicted with, chrome renal failure. 

Figure 1 fhia figure is a bar gra shows * nine levels fo oop o 

s? 15 f r 1 ^H*V5 s s u v r-u n , (Vutu uk t > nt > iU M 



p i s ,<< s ra? ; I I \M ) or .1 5 !0oi 

50 pg/kg body weight of soluble OP- 1 ("OP- 1 "} three tunes a week far 4-8 weeks. 

figure 2. This figure is a bar graph showing average serum, urea levels for groups of 
sham-operated ("SHAM") or partsaliy nephrectomy ("Nx Coatr" and "OP-?") rats,. 5-6 months 
5 post-surgery, rats received injections of vehicle only ("Nx control" and "SHAM") or 1,3, 10 or 
50 pg/kg body weight of soluble OP- ! ("OP- 1 ") three times a week for 4»8 weeks 

Figure 3. Panels A-C of this figure are micrographs of resa! tissue from rats at I Ox 
magnifkatioa. (A) Tissue from sham-operated rat (B) Tissue from rat in chronic renal failure 
after 5/6 nephrectomy (Nx control). (C) Tissue from rat treated with OP- 1 after 5/6 
10 nephrectomy. 

Figure 4. Panels A-C of this figure are micrographs of renal tissue from rets at 40x 
magnification (A) Tissue fiom sham-operated rat. <B) Tissue from rat in chrome renal failure 
after 5/6 nephrectomy (Nx control). (C) Tissue from rai treated with OP- 1 after 5/6 
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for groups of partially nephreetomised rats, 2-3 weeks post-surgery, rats received injections of 
vehicle only ("Control") or 1 0 pg/kg body weight of soluble OP- 1 ("OP- 1 ") 3 times per week 

Figure 6, This ftgtms is a line graph showing average creatinine clearance rates as a 
measure of GFR over 8 weeks for groups of partially hephrectothiaed rats. 2-3 weeks post- 
28 surgery, rats received injections of vehicle only f Control") or 10 pg/kg body weight of soluble 
QJM ("OP-n 3 times per week. 

Figure 7. Panels 7-1 through 7-12 of this figure are a tabula? alignment of the arniso acid 
qum of' « * I - l ! ' x c >\t>i v ^\**io" j ^qoereeo' 

human OP-1 , residues 38-139 of SEQ 10 NO- 4 Morphogea polypeptides shown in this figure 
25 also arc i< 
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I \i- demons 

In order to n i »1 u < * , er of foe eiasm 

invention, the following definitions are provided for speeiik tecras used .in the fallowing whtm 
5 d<? icri 1 * . \ % , s \mvc& 

^itu' sn-e i t- v „ iuers' neamn 

! ptid > I va fa polypeptide s s 1 v e s , 

«o c > steh < 1 * aaaimaK&a pn tern s< < e group consss i OP 

OP-3, BMP 2, BMP3, HMF4, BMP5, BMP6, BMP9, and proteins which exhibit at least 70% or, 

10 more preferably, 75% or 80% amino acid sequence homology with the ammo acid sequence of 
theseven-cystemedomam of human OP-1; aid which is <a) capab) fin a , , « 
in the ReridhSampath ectopic bone assay {Saa^ath.aad Redd 1 - >> > »S \ * H 

V?8 s ^ ?6 *) or a sobstaatially equivalent asss> (b) cap mHy preventing, 

inhibiting elayif \ a i\ gressh res ) stand timai model 

16 of chrome renal failure, .or (e) capable of causing a cu n ^ » « * m-uwementm? 

standard market of renal function when administered to a mammal in, or at risk of chronic renal 
radium \n used hi < , s s < ' 

the percentage of amino acid residues which are identical or similar between the sequences and, as 
i < , >< ^ ! o t s e ail x , S > i„. d fhmd f ( i 

20 i > >j s i nDavhotU si v lWi * , t , 

Vol 5 (Suppi 3), p P 3 $4-3 52, Natl. Blamed. Res. Found., Washington, .B.C. 



h&ve 'tfeerape » urn ol i 5 elective, 5 ' if 

administration of that amount of the agent is suffiea-nt to cause a clinically significant 

2S improvement in a standard marker of renal function when administered to a mammai;ae subject 
te g a human patient) m f or at risk of chronic renal failure Such markers of mm function are 
well known in the medical s n and include, without being limited ♦ rates of increase in 
H x 1 n s v. w - v i u » i oe i t ; ra 

measurements of serum creatinine, glomerular filtration rates i'GFR). ratios of BtM'creatmine, 

30 serum concentrations of sodium \ < urine/plasma ratios for creatinine, * n mhos for 
urea, urine osmolality daih m ine output, and the like (see, for example ' t ■-. and Lazarus 
(1994), Vl s j K , s n , ^ I \ ^ ^ _ * < e{ j 5UOi j ; 1 i \ t: i at. <, 




?. As used herein, a renal therapeutic agent of the In vernier* ;ls said to 
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McGravi Mill Tex*, He* York; Luke and Strom i 1 99-4 ^ m f.mens a Me&one «hb Fdmon I H 
Stem Mosby-Year Book. Inc. St. Louis.) 

^ ,ii nun or utm of "Gl R" 
j r « i to the rate of clearance into urine of a f * >\ < o substance which is not bound by 
serum proteins, is freely filtered across glomeruli, and is neither secreted rsor reabsorbed by the 
renal tubules thus is used erein. G! s ? the following equation 

GFR =•-: 

where fw ts the urine concentration of the marker, G,,,, -s the plasma concentration of the 
nuh i heurira rate r n min 0 < < > s ;cted f tiy surface 

area. Thus, the GFR values used herein may be regarded as being sa mats of mi/mmG.73nv\ 

The preferred measure of GFR is she clearance of mull a but, because of the difficulty of 
measuring the concent radons of this substance, the clearance of creatinine k typically used in 
clinical settings I scat m average s e ■■ s - i , - < yrsg a 

typical GFR measured by creatinine clearance is expected so be approximately 125 ml/mm with 

1 I » 0 > ! i K> fWltSM i 

o f v H > h ! - ? ^ ^ ^ ^ h * t v a ^ a u vMt 

neatuf i VAo 1 a b !u „ - s „ , >, 1 oh GFR s aloes are relatively 

ibfij ' 1 i ' u s s t i n 

to age 85 or 90. GFR .may be reduced to 50% of the comparable values at age 40. 

I \p<\n sdmv> s 1 t , s sn , op ! R I 

' f,< n De provided based upon considerations of a subject's age, vveight, sex, body surface 
area, and degree of musculature, and me plasr t t ratio d's e marker compound (e.g 
creatinine) as determined by a blood test. Thus, as as example, an expected GFR or GffUj> may 
ted a 

o ^ i v 



fhis estimate does not tab t 5 rs o e*. ^ ^ < 

or percentage body fat. Nonetheless, using plasma creatinine levels as the marker, tins formula 
t i > o e s * o > > {>„ ix[ '> g i 

creatinine is produced by striated muscle, the expected GFR or GFR„, ; of human female subjects 
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by 0.8$ to account fore 
36(3}.236-243.) 

for the presence of formed 
in urinalysis Anrongst the formed elements which may be 
asses of animated materials thai typically represent a mold or 
,! cast' : of the tomes of a distal convoluted tubule or collecting tubule. In healthy human subjects, 
such easts typically have a diameter of 1 5-2$ m In subjects whh chrome renal failure, however, 
hypertrophy of the tubules may result ' m 
which are 2-6 times the diameter of nor; 
10 appearance.. Thus, as used herein, a %ros<i cast" means * 
of 2-6 times normal, or about 30- ISO pia for human cast! 

S»£ As used hereto with respect to ciimeal h 
assured GFR. or other markers off ml function, 'chronic* .means persisting for a period of at 
least three, arid more preferably, at least six months. Thus, for example, a subject with a 
15 measured GFR ehmniediy below $0% of GFR^, is a subject in which the GFR has been 

measured and found to he below $0% of GFR^ P in at least two measurements separated by at 
bast three, and mors preferably, by tt tei ^ mbsths, and for which there is no medically sound 

V ^ ^ I IT, > M i , fnirtn « 

20 at risk of chronic renal failure, or at risk «f ifae s^ed for renal replacement therapy, if the subject 
is reasonably expected to suffer a progressive loss of renal fonction associated with progressive 
toss of fonctionmg nephron units. Whether a particular subject k in, m at risk of chrome renal 
failure is a determination which may routinely he mad« by one of ordinary skill m the relevant 
medical or veterinary art. Subjects in, or at risk of chrome renal failure, or at. risk of the need for 
25 renal replacement therapy, include hut are not limited to the following: subjects which may be 
regarded as afflicted with chronic renal failure, end-stage renal disease, chronic diabetic 

' ' ' !l i o «* ,» s ,e o u> } . ^.„tx 

and/or renal dysplasia; subjects having a biopsy indicating glomerular hypertrophy, tubular 
hypertrophy, chronic glomerulosclerosis, and/or e. 
30 basing an ultrasound. Mill, CAT scan, or other n 

subjects having an unusual number of broad casts present in a 
GFR which is chronically less than about $0%, and more particularly less than about 40%, 30% c 
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20%, oi > f 5 t; hun stale subjects weight t N >\ ' 

having a GFR which is chronically less than about 50 nil/mm. and .more particularly less than 
about 40 mb'mfe, 30 mi/mi n or 20 ml/mm; human u -v ;k subject weighing si least about 40 kg 
and having & GFR which is chronically less than about 40 ml/min, and more particularly less than 
about 30 mi/min, 20 ml/min or 10 ml/min; stibjecis possessing a number of functional nephron 
units which is less titan about 50% and mors particularly less than about 40% 30% or 20%, of 
the number of functional nephron units possessed by a healthy but otherwise similar subject; 
subjects which have a single kidney.; and subjects which arc- kidney transplant recipients, 
11 Ges.no | 4 oho^mjems 

A. CiMpM 

b<>j l! ^ if'suM* j } e »r< 1 t% ^ s ! v ^ v^e > mn u tK 
of certain protein-based renal therapeutic agents to subjects in, or at mk of, chronic renal failure, : 
can e c mot tint it ithty « , 1 > > « f - p og 

toss of renal function which characterizes chronic renal failure. Alternatively, or in addition, 
administration of the renal therapeutic agents of the present invention can prevent, inhibit or delay 
the progressive loss of functional nephron units and the rnogresstve decltn* u on; miss filtration 
rare (GFR) which s ! ids 1 iacement i\ i r i 

transplant, or chronic dialysis)'.** d«#. In pit . e embodiment th t . tpeu >~ cgents of the 
tnventton art members of the osteogt > ! 
within the TGF--B superiatmiy of proteins. 

B, Renal Thempeulic^gn^ 

TVsmaftn en « \ inven re naturally oecurot osteins, < 

fcn< bona! i in mts ot mri n « > >ceun ng proteins n, the < steogenn pn tein tone a orphogenetic 
protein (OF/1 f< - >( > I !1 >teins Fha is these proteins form 

a distinct subgroup, referred to herein as- the "OF/BMP family," within the loose evolutionary 
grouping of sequence -related proteins known as the TGF-S superfamiVy. Members of this protein 
minify ompnse s raf features, and that a« 

similarly processed from a pro-protein to > tela t carhoxy-termmai m -.tun protein Within the 
mature protein, ail members ahare a conserved pattern of six or seven cysteine residues defining a 
97. {06 amino acid domain, and the active form of these proteins is either a disuifide-bondsd 
homodimer of a single family member, or a heterodmw of two different members (see, e.g., 
Ma.ssagm 90), Pug R 3! slLBioL 6:59'?, bampejtheta (1 000) LfilClffl 
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265: 1 3198). For example, in its mature, native form, naturaksourced human OP- 1 is a 
glycosylated dimer typically having an apparent molecular weight of about 30.-36 fcDa as 

r ! ! N ' 1 ^ Wl '■■ ced e 30 kDa ptot« s ss< wo glycosylate* 
peptide subunits having apparent molecular weights of about 16 kDa and IS kDa. The 
unglyeosyl&fet >rotein has an apparent moh > a . \* educed, the 2 

kDa protein gives rise to two tmglycosylated polypeptide chains, having molecular weights of 
about 14 kDa to 10 kDa. 

Typically, the naturally occurring OP/BMP proteins arc translated as a precursor, having 
an N-termaial signal peptide sequence, a "pro" domain, and a "mature protein domain The 
signal p< i less than 30 residues, and is ^e*^i*pjdly upon f s o i 

cleavage sue that can be predicted using the method of Von Heijnc {19S6}, Nucleic Acids 
IfrJKfib 34:4683-4691 The «jh©» domain is variable both m sequence and irt length, ranging 
from approximately 200 to over 400 residues. The pro domain is cleaved to yield the "mature" 
C-termma! domain of approximately 1 35-180 residues, which mcludes the conserved six- or 
seven-cy&teufe C-terrainal domain of 97-106 residues. As used herein, the »pro form" of an 

vfP fa ) men I u refers to a protein comprising a folded pair of polypeptides, each 
comprising a pro domain, in either eovaient or aoncovaient association with the mature domains of 
thfe OP/BMP polypeptide. Typically, the pro form »f the protein is more soluble than the mature 
fem tinder physiological condittod* the pro form appears to be the primary form secreted from 
cultured tnarcmaUan ceils. The "mature form" of the protein refers to mature C-tcrmina3 domain 
which is not associated, either ecvalendy or noneovaientfy, with the pro domain. Any preparation 
of OP- 1 is considered to contain mature form when the amount of pro domain in the preparation 
is no more than 5% of the amount of "mature" C-tennmal domain, 

OP/BMP family members useful herein include any of the known naturaOy-tfcsjirring 

)' Wft tL'rtMIKtdBl,.,, II I s, * fi i i i< n ,„ r r v Ifff 

aatia ally-sowceet or hiosym *ei k, h ps du< ed { e s ludmg rouiesns" or 'mutant proteins"), as 
well as new, active members of the OF/BMP family of proteins, 

OttvU-nfa > si „ s. £ ir \ e«astw 

domains ol mammalian prefet ©h noma , hun m Oi - 00-2, OP-3. SMP2, BMP3, BMF4. 
BMP5, BMP6, BMFS and BMP9, Other proteins useful m the practice of the invention include 
active forms ofGDF-5, GDf-6, GDF-7, DPP, VgP Vgr-l, 60A, GDFO, G13F-3, GDF-S, 
G.OF-6, GDF-7, BMP 10, BMP! L BMPO, BMP 1 5, UNTVIN, NODAL, SCREW, APMP or 
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NURAL arid aramo acid -sequence variants thereof hi one currently preferred embodiment, the 
renal therapeutic agents of the mv« tio ar« sele ted from an> me of ) OF 2 OP B.MP2 
BMP3, BMP 4, BMP 5 , BMP6, and BMP9. 

Publications disclosing these sequences, as well as their chemical and physical properties, 
include: OP»i and OP»2: U.S. Pat. No 5,011,691, U.S. Pat. No. 5,266,683, and Ozkayaak et at 
(1990), EMBO I. 9:2085-2093; OP-3: WG94/10203; BMP2 , BMP 3, and BMP4: U.S.Pat 
.No. 500,649, W091U809S, WO8S/0020S. and \% ei N i ^ Sot& ^ i 
BMP md BMPt WO90-9 136O dCetesfeet ( 1 99 1 >, Pr? N s S S 
87:9843-0847; Vgr-i: Lyons et at (1989), Proc. Nad. Acad. Sci. (USA) 86: 4554-4558. DPP: 
Padgett el al. (198?), Nature 325 8 1-84: Vgl: Weeks (1^87), ^ 51:86 UB67; BMP-9: 
WQ95/33830; BMP J Or W094/26893; BMP-It. W094/26892: 8.MPI2. WO95/16035; 
BMP- 1 3 . W095/1 603 8 , GDF- ! . WO92/00382 arid Lee fit ai . < 199 1 ), Proc. Nad. Acad. Sci. 
(USA) 88:4250-4254; GDP-S: W094/21681; GDF-9. W094;I5%6; GDF- 10 WO95/10539; 
GDF- 11 WO96/0184S; BMF-15: WO96/36710; MP12I: WG96/013S6; GDF- 5 (CDMP-t, 
Ml-\82):WO >< ^ 4k Nature 368 639- 

643; G.DP-6 (CDMP-2, BMP! 3); WOSS/OlSOl, W096/M335 and WO95/10635; GD.F-7 
(CDMP-3, BMP 12): WO95/10S02 and W09S/SO63S; BMP-36: Tak&o, et ai, (1996), BiSSto 
Biophys. Res. Comm. 2 1 9:656-662; GDP-3 : W094/1 5965; 60A Blaster et a! (1993), Cell 
13:687-702 and CienBank accession number L12032, In another embodiment, useful proteins 

k K o >^ m a *. <o s s s i, *i ^ i>> s o , m p"ui n 

cMmei is. * x Hi t*.e et mou* kn oiv'BMP f> dypratems 

Sec also the hi \n«hu < o s »v s m o in U S Pat. No. 5.0; 1,691, the disclosure of wMeh 
is incorporated herein by reference (e.g., COF-L COP-3, COF-4, CO.F-S, COP-?, and COP- 16). 

>of i $ the reaai -Uierapeutic agents use-n 

therapeutically effective proteins in which the amino acid sequence* compose a sequence sharing 
at to 70% amino acid sequence "homology" and, preferably. 75% or B0U homology with the 
( etrmnai s >m a domain present in the active torn > uman OP-3 (i.e., t dd 

\\i \t SHQ ID NO x ^ ~> o 2 1 rred 

enmodmsenm the una the? met s me? s s «. f ; s n o' H dtns 

mwh, j no k <. q < <m * * * u<. s v x <> sm h<j < e m< 

identity and, preferably, 65% or 30% Identity with the C-teronnal seven cysteine domain present 
eao^ u s t i^anOP- Iko- >u^w mi -,t on to na\e 
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therapeutic efficacy in the present invention can be aligned with the amino acid sequence of the 
C-terminai seven cysteine domain of human OP- 1 using the method of Needleman et a!. (1970), 1 

£ ^ 4 r ^ i < <. < , v £ » \u e i as t He 41 n 

program (DNAatar, Inc.}. As will be understood by those skilled in the art homologous or 
functionally equivalent sequences include functionally equivalent arrangements of the cysteine 

* hint o ved cysteine don > , 1 1 ions or deletions wim 

alter the linear arrangement of these cysteines, but do not mater-ally impair their relationship in 
the folded structure of the dimerlc protein, including their ability to form such intra- or inter-chain 
disulfide bond as may be necessary for biologic* s nd amino 

acid insertions in the candidate sequence are ignored for purposes of calculating the level of 
amino add sequence homology or identity between the candidate and reference sequences, 
"Amino acid sequence homology" is understood herein to include both ammo acid 
sequence identity and similarity. Thus, as used herein, a percentage "homology" between two 
amino acid sequences indicates the percentages? amino acid residues which are identical or 
similar between the i - s \ , * v hieh. miff! 

be f i ' , ,s. ? 5 *< 

'timvm& M &Stomss Vot 5(S»ppl 3},pp 354~352, Na« Bwtaed Res Found , Washington, 
.0 C. Thus, "conservative substitutions" axe residues that are physically or functionally similar to 
the corresponding reh et esfout tavn k size, shape sleet; cha »t md r chemical 
properties such as the ability to form covaknt or hydrogen bonds, or the like. Examples of 
conservative substitutions include the substitution of one amino acid for another wish similar, 
characteristics, e.g., substitutions within the following groups, (a) valine, glycine; (b) glycine, 
alanine, (c) valine, isoieueiue, leucine; (d) aspartic acid, glutamic acid; (e) asparagme, ghuamfoe; 
! s ! ! ' ! < * vn% o t The term 

i ' <- t ""t * i i Nt is > a ifo-ms ud 

UK ' o ,ttid in > ,ru < o. n 1 \„ ; , >i,v s > ^ , ^ i ^ ( , , . , u ^ lHrt 
thai the resulting substituted polype n m o sesenl 

invention. 

The renal therapeutic agents of the invention are also characterized by biological activities 
winch may be reasil> ascertained b\ those of ordinary 4-li in the art Spec ificaiiy, a renal 

to agent of the present t s n > fo genesis! the 

h-edds-S iop\ ho ss tSam u! m< Redd (1981) Proc Nat Acad. Sc> < 1 
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78:7599-7603) or a substantially equivalent assay; |¥} capable of significantly preventing, 

essrve f r unction mode 
i U !v 5 if S i I - 5 ^ N < * 

standard marker of renal function when admiiJistmxHoa tsuwimal m, or at risk of. chronic renal 
5 failure. 

The Redds- Sampath ectopic bone assay is well known in the art as an assay of 
ehondrogerac activity. The assay, which can be easily performed, is described and discussed in, 
for example, Sampath and Redd! <m\% $m&MAJm&J;$iJMM} 78;?599~7603; and 
\fo/m I >"«rt«n RtOgJOS^ o^Reseajcn 26- 

10 280. Many equivalent assays, using other animals and tissue sites, may be employed or developed 
by those of skill in the art to evaluate the biological activity of the renal therapeutic agents of the 
present invention. S x jys descrii ! * \ 8 

T >e :c*>al t >. } u i < > -> ^ * nude's 

of chronic rena failure Mammalian s >d is oi rorac .renal failure in for example mice rats, 
15 guinea pigs, cats, dogs, sheep, goats, pigs, cows, horses, and non-human primates, may be created 
by causing an appropriate direct or indirect injury or insult to the renal tissues of the animal 
Animal models of chronic renal failure may; for example, be created by performing a partial {e.g. , 
5/6) septectomy which reduces the number of functioning nephron onus to a level which initiates 
compensatory renal hypertrophy; further nephron loss, and the progressive decline in renal 
20 function which characterizes chrome renal failure. 

Finally, the renal therapeutic agents of the present invention may be evaluated for their 
therapeuuc efou ^ s > n ent in a standart utt of renal 

luiuoon s emmshtered loans t ( > '^!at , *>ia i >m t i i* 
chronic renal failure. Such markers of reriai function are web known in die medical literature and 
26 include, without being limited to, rates of increase in BUN levels, rates of increase in scours 
creatinine, static measurements of SUN, static measurements of serum creatinine, glomerular 
fdtratkm rates (GFKfo ratios of BUNVcreatinme, serum eoncenuaiforis of sndfom (Natl,- 
nrint wa ratios t r creaut t s >i ** ti i \ s r iy urine 

output, and the hke tve- ri,v Bnr I - 1 ! < > i< - 

30 i nterna l Medicine, nth edition, Isselbacber et a). , eds , McGraw Mill Text, New York; Luke and 
Strom { ni4> nt * *.\ * Fuse n s H Vein en Mo>«% Ye* $ w • 31 
Louis ) 
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The renal therapeutic agents contemplated herein car; be expressed from intact Of 
truncated genomic or cBNA or from synthetic DMAs in prokatyotic or eukaryotic host cells The 
nit protems can be moisted from the cn.hnre media and/or refolded and dimerized jn.vhro to 
form bi uly acf n t £ t m be formed fe\ ">mh"mmjj 

5 separate, dsstinc- polypeptide chains. Alternatively, heteredneers can he formed in a single cell by 
co-expressing nucleic acids encoding separate, distinct polypeptide chains. See, tor example, 
Ws : > s P II 1 ; Kempiasy fenombinant heterodnrn 

protein production protocols. Currently preferred host ceils include without limitation, 
P okaryotes \ckt4 mj wt\ ^wci's 

10 nun ceils, such as CHO, COS or BSC ceils. One o* m s skill j the art will appreciate 
that other host cells can he used to advantage Detailed descriptions of the proteins m&M in the 
pra< f ( ol h invemi t n feeing $ v to makr use and test then fox dso? irogenx t uv - arc 
disclosed in numerous publications, including U.S. Fat. Mos. 5,246,683 and 5,011,691, the 
diss roc of which ; ■ c eio > >rporaied efersna 

1S C, Mo rphogens. Inducers and Agonists 

eh IJ > m v i i mi n VBMF femih 

idemhfod to date, including their nomenclature as used herein, their Sequence Listing references, 
and pubhem on sow u:n n ■ the a soon n-d ;c, \ , - * <, ;< I a- o*o :)'■<■ cms no* minded m 
the Sequence Listing. Each of the genetic terms set forth in Table I is intended and should be 

20 tdetst t i therapt alb, (fecttve protein expressed from nucleic adds 
gixodmgthe v v «. , s > v ^ ^ > } > 

active fragment or precursor thereof, or a fenctsonal equivalent thereof such as a naturally 
occurring or biosynihetlc variant. Naturally occurring variams include aliehc i > ru forms 
sst t tied * i M^gie hi dogicai sp<^ ies i 

25 (hon<oiogue> I iupk sp* es 

TABLE I 

"Gfo-fo Rett s \ n * n ? , iU { ' PfW ^ 

disclosed in SEQ ID NO: 4 f hOIM'l and includes at least mouse OP-h SEQ ID 
NO: 5 ("toOm*}.- 1ft each of human and mouse OP- h SEQ ID NOs; 4 and 5, the 
3Q conserved C-tennmai seven cysteiae domain Is d ed b residues 38 t 139, 

cDNA sequences and corresponding amino add sequences for the foil length 
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proteins are provided m SEQ ID NOs; 15 and 16 (hOP J ) and SEQ ID NOs; 17 
and I 8 (mOP- i .) The mature proteins are defined by residues 295-4:3 1 (hOPD } 
and 2<-0-a lOiniOP- " i Toe r s s ! <^>v>dtne 

mature proteins a res yes 292 (hOP-l ) and residues 

§ 30-291 (mOPO). 

"OP~2" Rf H e * ' n ta f**' 2 p oten 

disclosed in SEQ ID NO: 6 fTOPT'T and includes at least mouse OP-2 ("mop- 
s' 5 , SEQ ID NO: ?>. In each of human and mouse OP-2, the conserved C-tormsnai 
seven domain is defined by residues 38 to m of SEQ ID NOs: 6 and 7, e,DNA 

10 sequences and corresponding amino acid sequences for the full length proteins are 

provided In SEQ ID NOs. 19 and 20 <hGP~2> and SEQ IB NOs: 21 and 22 (mOF- 
2.) The mature proteins are defined essentially by residues 264-402 (hOP-2) and 
261-399 (mOP-2). The "pro" regions of the proteins, cleaved to yield the mature 
proteins are >is; nee ie^vn-iaih t« resides D . ~ n> 1 D :nd endues 1 ^ 2'^ 

iS (mOFO). 

"OP- 3" Refers generxaih > mamm - r q den t IP < > tern 

disclosed in SEQ ID NO, 26 ! n-t'P ' i The conserved ''■o-nmod seven domain 
is defmed by residues 298 to 399 of SEQ ID NO: 26, which shares greater thajs 
1 » m < a<. d identity with the corresponding mOP-2 and hOP-2 sequences, and 

20 greate tha066% 5dent.it) ,N% - sequences A.<.i)\* 

sequence encoding the above-mentioned itnro acid sequence is provided m SEQ 
ID NO: 25. OP- 3 ;s unique among the morpbogens identified to date m that the 
residue at position 9 in the conserved C-ternnnai seven domain (e g., residue 315 
of SEQ ID NO: 25) is a serine, whereas other morphogeos typically have a 

25 tryptophan at this location. 

SMP-2 Rru;! pemtocadu use I oo> i < ma n to *m HM1 2 fw.^in* 

including al least imam BMP-2 tor CBMP-2A, SEQ ID NO 8) The atnioo *cid 
sequence for the mil length proteins, referred to in the Ineraocre as BMP-2 or 
0MP-.:.A. appear m \\ < < et J 1 1 -hs) :j * , 24?. 1 :TE- ? 534 The pro 



a for BM'F-2 (BMP - 1: A s hkelv includes reuses 25-248; the n 
js 239-396 



s genetically to mamnufaan proteins equivalent to the CBM.P-4 proteins, 
ing at least human BMP-4 (or 8MF-2B f SEQ ID NO: 9). The amines acid 
see for the toll length proteins, referred to in the injure as BMP-4 and 
■2B S appear in Wszney et at. (1988) 242: 1 5284 514, The pro 
for BMIM (BMP-SB) likely melodes residues 25-2S6, the urn- 
257-408. 



refers to proteins encoded by a Drosophila DPP gene and Mmm 
terminal seven domain (SEQ ID NO: 30). The ammo acid sequence for the full 

^etal (1:9.87). U6to : 325 :8 1-84. The pro domain 
e cleavage site to residue 456; the mature 
iteinlikei 



refers to proteins encoded by a Xenopys Vgj gene and defining a conserved C- 
d (SEQ I'D NO: 1 1). The amino mid sequence for the full 
tfe$» (1987) ^1 51:861-867. The prodomain likely 
wends from the signal peptide cleavage site to residue 246; the mat 
i by residues 247-360. 



termmai seven domaia (SEQ ID NO: 12} The amino add sequence for the full 
Imm protein appears m Lyons, et at. <|989) PNM 86:4554.4558. The 
ptodomab likely extends from the signal psptid& cleavage site to residue 299, the 
eprot* ike? efined by residues 



oded by a human 0DF-S gene and defusing a conserved C- 
terminai seven domain (SEQ fD NO: 3 3}.. The cDNA and encoded amino 
sequence for the foil length protein are provided in SEQ ID NOs: 30 and 3 I . The 
prodomain likely extends from the signal peptide cleavage sue to residue 214; the 
mature protein likely is defined by residues 2)5-372. 
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sGA" refers genericaily to proteins -expressed treni a nuclesc nek! {e.g., the Dresophila 

of \ ^t. r » < ii«seSin i;\Os 

I i md ~4 vherein he cDNA m m cod ? It o i< d seq jsi ce 1 1 * 
i s ire provided) The conserved C~ten 
residue 354 to 455 of SEQ ID NO: 24 The prodomain likely extends irom the 
signal peptide cleavage site to residue 324, the mature protein likely is defined by 
residues 325-455, The uGA protein is considered likely to fee a phyiogenetje 
counterpart of the human and mouse OSM genes; Sampath, et al. (19§3) EMM 
90:6004-6008. 

* fey a human BMP-3 gene and defining a conserved C~ 
n {SEQ ID NO: 26). The amino acid sequence for the full 
rs in Wontey, etai. (I m) £$®m. 242; 15284S34 The pro 
s from the signal peptide cleavage site to residue 290: the 
e protein likely » defined by residues 291-472. 




d fey a human B.MP-5 gene and defining a conserved C- 
termtaal seven domain {SEQ ID NO: 27). The amino acid sequence for the full 
length protein appears in Celeste, et a* {19M) S7;9843«M47. The pro 
domain likely extends from the signal peptide cleavage she to residue 31 6; the 
mature protein likely is defined by s endues 3 17-454 

by 8 human BMP-S gene and defining a conserved C~ 
(SEQ ID NO. 28). The amino acid sequence for the foil 
in Celeste, et a$. (1990) PNAS 87:9843-5847, The pro 

the ii ^ sequence likely t s ! s residue 375-5 1 3 
As shown in Figure 7 ; the OF-2 md QP-3 proteins have an additional cysteine residue in 
the conserved C-terminal region (e.g., see residue 41 of SEQ IB NOs; 6 and ?). The GDr-i 
protein has a four ammo acid insert within the conserved C-terraraal cysteine domain 
(residues 44-47 of SEQ ID NO: 13) Further the BMF2 and BMP-4 proteins are missing one 
amine audi^K.. ^ * < * *i ' « -mm v ammo, acid 
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seqn ;s< > s r ig«r« ? il i stj it< ii e | rinciph sofa ignment used ha s - with respect to the 
preferred reference sequence of human OP»] , residues 38-239 of SEQ ID NO: 4, 

In addition to the OP/BMP renal therapeutic agents described m the previous section, the 
present invention may be practiced using ' morphogensv as defined .herein. Morphogeny useful m 

^ ' i i f i <S S N <. i i S >olypeptides 

comprise a sequence sharing at least 70% amino acid sequence homology or "similarity", and 
preferably 8 > < omoiogv im larity with a refers « - sequence selected from the foregoing 
naturally OP/8MJMam ne< >ers Pw&rabh the reference protein is hitman OP- 1 and the 
reference sequence thereof is the C-temdnai seven cysteine domain pr« sun m active farms of 

10 .human OP A, residues 38-139 of SEQ ID NO: 4. Morphogens useful herein accordingly Include 
alleno pbyiogenetic counterpart and other variants of the preferred reference sequence, whether 
aafta&Hy-occufriag or biosynthetieaiiy produced (e.g. , including "muteins" or "mutant proteins'), 
as well as novel members of the OP/BMP family of proteins set forth and identified above e.g., , R 
connection With Table 1 Certain particularly preferred morphogen polypeptides share at feast 

1 S 60% amino acid identity with the preferred reference sequence of human OP- ! , still more 
prefesal ly at least 65= » , fenttty tlx h 

In other preferred embodiments, the morphogen polypeptides useful in the present 
invention are defined by a generic amino acid sequence. For example. Generic Sequence 7 (SEQ 
ID NO: 1} and Generic Sequence 8 (SEQ ID NO: 2} disclosed below, accommodate the 

20 homologies shared among preferred OP/BMP protein fondly members identified to date, including 
at least OP~! , OP-2, QP4, SMP-2, SMP-3, BMF-4, 60A, DPP, VgP BMP-5, BMP-6, Vgr-L 
and GDP- 1 (SEQ ID NOs: 4-15, 24, and 26-29). The generic sequences include both the amino 
aesd identity shared bv these sequences in the C-termmal domain, defined by the six and seven 
cysteine domains (Generic Sequences 7 and 8, respectively), as well as alternative residues for the 

25 variable positions within the sequence The generic sequences provide ass appropriate cysteine 
! » * ' w j i i v i vii . K'Sii !' 

' W> x ami te e of the folded proteins In addition, the generi 

sequences >w n additional cvs t < < ^ ,~>< t 

(Generic Sequence 8), thereby encompassing the active sequences of OP-2 and OPG. 

Use Xsa Xaa %m po« Xsa Xaa 
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W «e «i each Xaa maenc.1v! ss seje««d ♦ o a ». n of o«e or , 0 c specified amino a is 
defined as follows: "Res." means "residue" and Xaa ai r*st.2 » (Tyr or Lys); Xaa at res.3 ~ Val.dr 
lie); Xaa at res.4 (Ser, Asp or Glu); Xaa at res. 6 * <Arg, Gin, Ser, Lys or Ala); Xaa at res,? 
5 (Asp or Glu); Xaa si res.8 » (Leu, Val or Xaa at res. 1 1 * (Ola, Leu. Asp, His, Asn or Ser); 
Xaa si res. 12 =« (Asp, Atg, Asn or Glu), Xaa at res. 13 -(Trpor Ser); Xaa at res. H ~ (He or 
Val); Xaa .at res. 1 5 » (lie or Val); Xaa at res. 16 (Ala or Ser), Xaa at res, 18 =* (Glu, Gh\ Leu, Lys, 
Pro or Arg), Xaa at res. 19 - (Giy or Ser), Xaa at res.20 » (Tyr or Phe); Xaa at res.2 1 « (Ala, Ser, 
Asp, Met, His, Gk t Leu or Gly); Xaa at res.23 * (Tyr, Asn or Phe); Xaa at res.26 - (Glu, His, 

10 Tyr, Asp, Gin, Ala or Ser); Xaa at res.28- - (Glu,. Lys, Asp, Gm or Ala); Xaa at res.30 - (Ala, Ser, 
Pro, Gk, .tie or Asa); Xaa at res.3 i - (Phe, .Leu or Tyr); Xaa at res. 33 »- (Leu, Val or Met); Xaa 
at res. 34 * (Asn, Asp, Ala, Thr or Pro); Xaa at res. 3 5 - (Set; Asp, Glu, Lee, Ala or Lys); Xaa at 
res.36 - (Tyr, Cys, His, Ser or Ik), Xaa at res. 3? - (Met, Phe, Gly or Leu); Xaa at res.38 - (Asa, 
Ser or Lys); Xaa at. res.39 * (Ala, Ser, Gly or Pro); Xaa at res.40 - (Tar, Leo or Ser); Xaa at 

16 res.44 « (tie, Val or Thr); Xaa at res. 45 - (Val, Leu, Met m tie); Xaa at res. 46 - (Gin or Arg); 
Xaa at res, 47 (Thr, Ala or Ser), Xaa at res 48 - (Leu or lie); Xaa at res.40 - (Val or Met); Xaa 
at res. So « i His. Asn or Arg}, Xaa at res. 5 1 - iPbe, Lax Ash, Ser, Aia or Val), Xaa at res 52 = 
(He, Met, Asn, Ala, Val Giy or Leu); Xaa at rss.53 ~ ; (Asn, Lys, Ala, Glu, Giy or Fbe}; Xaa at 
res. $4 - (Pro, Ser or Val); Xaa nt res. 5 5 ~ (Glu, Asp, Asn, Gly, Val, Pro or Lys); Xaa at tes.56 M 



(Tin; Ala, Vai, Lys, Asp, Tyr, Ser, Gly, He or Bis), Xaa at res. 5 7 - (Vai Ala or He); Xaa at 
?s - ipso cj V- \ia a e d „ eu e> ul ) V ♦ k eC .P^ \ > « , \ T \ t 
at res.63 =■• (Aia or Vai), Xaa at res.65 « ilk, Ala or Glu); Xaa at res. 66 « (Ola, Lys, Arg or 
Glu); Xaa at res.67 - (Leu, Mel or Vai), Xaa at res.6§ - (Asa, Ser, Asp or Giy); Xaa at res 69 - 
(Ak, Pro or Ser); Xaa at res.70 « (lie, Thr, Vai or Leu); Xaa at res. 7 1 » (Ser, Aia or Pro); Xaa at 
res.?2 - {¥ai, Leu, Met or lie); Xaa at res.74 « (Tyr or Plie); Xaa at res. 7.5 - (Phe, Tyr, Leo or 
Bis); Xaa at res. 76 - (Asp, Ass or Lea); Xaa at res. 77 - (Asp, Glu, Am, Arg or Ser); Xaa at 
res.78 « (Ser, Gin, Asa Tyr or Asp); Xaa at res 79 - (Ser, tea. tep, Giu or Lys); Xaa at res. SO « 
(Aso, Thr or Lys); Xaa at res.82 - (He, Vai or Asn); Xaa at res. 84 - (Lys or Arg), Xaa at res. 8$ 
« (Lys, Asn, Gin, His, Arg or Vai); Xaa at res 86 « (Tyr, Giu or Ess); Xaa at iw.87 - (M$ Gin, 
Glu or fro), Xaa at res. 8 8 - (Aso, Glu, Trp or Asp); Xaa at res.90 = (Vai, Thr, Aia or lie); Xaa at 
m$.§2 = (Arg, Lys, Vai, Asp, Gin or Glu), Xaa at mM - ( Aia, Gly, Glu or Ser); Xaa at res.95 - 
(Gly or Ate) arid Xaa at res. 97 * (His or Arg). 

8 (SEQ ID NO; 2) Includes ait of Generic Sequence 7 and In addition 
(SEQ ID NO: 1 4) at its h 

eye Xm Xaa x«a x&» 
l s 



residue 7, each "Xaa 1 " m Generic Sequence § is a specified a 
acid defined as tor Generic Sequence 7, with the distinction that each residde num 
for Generic Sequence 7 is sfi«ed by fiv® in Generic Sequence 8 Thus, K Xaa at res. 2 -(Tyr or 
hysf m Generic Sequence 7 refers to Xaa at res. 7 in Generic Sequence 8. In Generic Sequence 
8, Xaa at res,2 - (Lys, Arg, Aia or Gin), Xaa at res 3 - (Lys, Arg or Met); Xaa at res 4 - (His, 
Arg or an); and Xaa at res.5 - (Giu, Ser, His, Gly, Arg, Fro, Thr; or Tyr). 

4soored bovs crta currently preferred morpfc j ices useful 

this invention have greater than 66% identity, preferably greater than 65% identity, with the 
amino acid sequence defining the preferred reference ******* ofhOP-i, These particularly 

sttfthcQF-I and OP-2 




pairs of polypeptide c 
?o as ,! OPX ;: (SEQ ID NO 3), whk 



-as- 

i t I ! >f ' t t 5 > ^s H v. 1 | s 

selected from the residues occurring at the corresponding posit-on in the C -■terminal sentience of 
mouse or human OP- 1 or OP-2 (see SHO ID NOs: 4-7 and/or SEQ ID NOs: I 5-22) 

In still other preferred embodiments, useful morphogen polypeptides have amino acid 
5 sequence eompri os t sequence encoded by a nodek md tkm ybddhses, under stringent 
hybridization conditions, to ON A ox UNA encoding reference morphogen sequences, e.g., ( 
terminal sequences denning the conserved Coermmal seven domains of OF-! or OP-2, e.g., 
nucleotides 1036-1341 and nucleotides ! 390* 1 695 of SEQ IB NO: .55 and 19, respectively As 
used herein, stringent hybridization conditions are defined as hybridization according to known 
10 techniques is 40% fbrmsmkk, 5 X SSFE, 5 X Denh&rdts Solution, and 0. 1% Si>S m TIX: 
overnight, and washing in 0. \ X SSFE, 0,1% SOS at 50°& 

\^ .'.o s e s „ , > * ^ o "o;cn> 

rs i ( = i - * «. \ X l ! V ! c« I 1 

ateaeu\t^s ! > s *t •> ■, ? i e » * ^ <t 

I S this invention to produce heterodimers Thus, members of & folded pair of morphogen 

\ iyj ptid n a morphogenies!! tcb : protei can be selected independent! iooo any of the 
specific morphogen polypeptides mentioned above. As noted above ,. ,vo\ * > t , ^ 

serein generally if it ii p i ( s * >?e< ha 

cuhmnate in the formation of new, organ-specific tissue. The morphogens generally are 
20 > ? * * * f ! i s s 

< ! < > > ! Jo si 5 v > n 

p.oge s?o' ^ , < < < «. < , < -< oooraog fhe gunv.h 

and maintenance of mfmrentiaied cells, 

fhe rnosphogans useful so the o tin >mpo ions and devices f this invention include 
25 proteins comprising any of the polypeptide chains described above, whether isolated from 

naturally-occurring sources, or produced by recombinant DMA or other synthetic techniques, and 
UK i s 1 *nd phvl n h ems, as well as I 

v ! oiixiioi o O* < htst n 

mutants also ar« to he acdvebinciudiog ! I < srved C- 

30 te m\ so « sOv.-^,vrto ' <<<"v > ? o- .jN^^iK" ops , > > r* 
the relationship of these cysteines in the folded structure Accordingly, met, active forms are 
considered the equivalent of the specshcallv described constructs disclosed herein The proteins 
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may include forms having varying glycosylate patterns, varying N-tennini, a family of related 
protects having regions of ammo acid sequence homology, and active truncated or mutated forms 
ofnal e or biosyntheti proteins., produced by ex ression d" recombinant DNA in host cells 

Figure ? herein sets forth an alignment of the amine s $s « s ea v« region 
of naturally occurring proteins that have been .identified or appreciated herein as OP/BMP renal 
therapeutic agents, including human OP- 1 (hOP-I , SEQ ID NOs: 4 and i 5-1 6), mouse OP~i 
(mOP~i , SEQ ID NOs. 5 and 1 ?A 8), human and mouse OP-2 (SEQ ID NOs: 6, 7, and 19-22), 
mouse OP- ? (SEQ fD NOs: 25-26), BMP-2 (SEQ ID NO; 8), BMJM (SEQ ID NO: ->\ 8».] 
(SEQ IB NO: 27), DPP (from DrdsopMla, SEQ ID NO; 1% Vgl, (from Xenopus, SEQ ID 
NO: 1 1), Vgr-1 (from moose, SEQ IB NO; 32), GDF-I (from mouse and/or human, SEQ ID 
NOs; 13, 30 and 31), 60A pratem (from DrosopMla, SEQ ID NOs: 23 and 24), SMP-5 (SEQ IB 
NO; 28) and BMP-6 (SEQ ID NO. 29). The sequences are aligned essentially following the 
method of Needleman, et »{. (1970) iMoLB£oi> 48:443-453, calculated using the Align 
Program (DNAstar, Inc.). In Figure 7, three dots indicates thai the amino acid in that position is 
the same as the corresponding amino acid in hOP-1 . Three dashes indicates that no amino acid is 
present in that position, and are included for purposes of totaling homologies. For example, 
amino add residue 60 of BMP-2 (CBMP-2A) and BMP-4 (CBMP-2B) k »mi$mg« Of course, 
hoth of these amino acid sequences in this region comprise Asu~Ser (residues 58, 59), with BMP- 
2 then comprising Lys and He, whereas BMP-4 comprises Ser and He. Figure ? also illustrates 
the handling of insertions in the morphogea amino acid sequence; between residues 56 and 5? of 
BMP O is an .inserted Val residue; between residues 43 and 44 of GDF-I is inserted the amino 
acid sequeuce, 0Iy~0ly~P.ro~Pro. Such deviations from the reference morphogen sequence are 
ignored fet purposes of calculating the defmed rdau-mshm between, e.g., GDF-i and hOP~l As 
is apparent from the amino acid sequence comparisons set forth in Figure ?, significant amino acid 
changes can i id the refers i etas ng acth > Forexamp wh > 

GDF-I protein sequence depicted m Figure- ? shares only about 50% amino add identity with the 
hOP-j sequence described therein, the GDF-I sequence shares greyer than 70% amino acid 
sequence homology (or "similarity") with the hOiM sequence, where "homafogy" or "similarity" 
includes allowed conservative amino acid substitutions within the aligned sequence, e.g., as 
dehnedby ifehotf etai (1V79) > M^s.o; I s ! < - e Mjppl 3, pp 34S 

362, (M O, Dayhoft ed„ Natl, BioMed. Res. Found, Washington D.C.). 
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Accordingly, m still another preferred aspect, the invention includes morphogens 
tin species of polypeptide chains having the generic ammo acid sequence referred so 
herein as "OPX", which defines the seven cysteine domain end accommodates the identities and 
homologies between the various identified OP- 1 and OP -2 proiems. OFX js presented in SEQ I'D 
NO * - v< i^i- \ \ > \> f ' x>n i „ * r -*2*iti\ cseYued *ronthe 
re du« h rrmgat the co aw ding pos < na; segue f mouse human 

OP- 1 or OP-2 (see Figure ? and SEQ ID NOs: 4-7 aMfor SEQ ID N0s; 1542). 

in another set of embodiments, an effective amount of an agent competent to stimulate or 
induce tacrea 5 I a ? OP/BMP renal therapeutic agent or morphogen in 

ti mammal may be administered For example, an agent competent to stimulate or induce OP-1 
production and/or secretion from renal tissue may he provided to a mammal e.g., by systemic 
administration to the mammal or by direct administration of the morphogen-sumokting agent to 
renal tissue < * < ! < . hs mduc< 

i s j n at a dis « ss t than rena 

tissue), with the expressed morphogen circulating to renal tissue A method for identifying and 
s i s. „ -i k<- j ,ii l i o iu t t i k t til k "'V- 1 " ' < o n^ssue s 

described in detail in published applications WO93/05I72 and WO93/05751, the teachings of 
whicr a,t ao- >oj \ * n -->e use* turd and 

tested by incubation megao wath a test tissue or cells thereof or a cultured cell hue derived 
therefrom, .for a time sufficient to allow the compound to affect the production, i.e., the 
expression ami/or secretion, of a morphogen produced by the ceils of that tissue. Here, suitable 
tissue, os cultured ce of a uk a ie tissue, preferab v can be >>e acted Item renal ; hi t fsum 
fibroblasts, and osteoblasts^ 

In .another series of embodiments, as 
thesanetitic agent or morphogen receptor maybe administered Instead of the OP/BMP renal 
Peit|Vi < a v>i i i i t -s n > 

"t \i iix," h? tmetscd or "analog." Thus, for example, a small peptide or other molecule which can 
ounce the activity of an OP/BMP renal therapeutic agent or morphogen m binding to and 
at t s atum m > auvouJs eraok "<ed ^s 3 ■> 

equivalent oi >e OP/BM.F $ 1 n:p Preferably the agonist i a Hilt 

Mor agonist \ % > 1 uiageots mplo Vet Is < 
identifying such agonists are known in the art and include assays for compounds which mduce 
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morphogen-mediated responses (e.g.. Induction of differentiation ofmetanephric mesenchyme, 
induction of endochondral bone formation). For example, methods of identifying morphogen 
inducers or agonists of morphogen receptors may be found in U.S. Ser. No. 08/478,09? filed June 
7, 1995 and U.S. Ser. No. OS/507,598 filed Inly 26, 1995, the disclosure* of which are 
incorporated herein by reference. 

Finally, in oth* embodiments cdls may he implanted into the kidney of a subject in. or at 
risk of, chronic renal failure, or at risk of needing renal replacement therapy, in order to serve as a 
source of an OP/BMP renal therapeutic agent or morphogen and/or to provide a source of 
additional functional renal tissue Such cells may be host or donor cells winch normally express 
OP/BMP renal therapeutic agents or morphogeny which have been transformed so as to express 
OP/BMP renal therapeutic agents or morphogeny or which have been treated with OP/BMP renal 
therapeutic agents or morphogeny 

D MiectLlkJlMment 

As a general matter, the methods of the present invention may he utilized for any 
mammalian subject in, or at risk of, chronic renal failure, or at rafc of the need for renal 
replacement therapy (i.e., chronic dialysis or renal transplant). Mammalian subjects which may be 
treated according to the methods of the invention include, but *r« not limited to, human subjects 
or patients. In addition, however, the inyentlon may be employed in the treatment of 
domesticated mammals which are maintained as human companions (e.g., dogs, cats, horses), 
which have significant commercial value (e.g., dairy cows, beef cattle, sporting animals), which 
have significant scientific value (eg,, captive or iree specimens of endangered species), or which 
otherwise have value, in addition, as a general matter, the subjects for treatment with the 
methods of the present invention need not present indications for treatment with an OP/BMP 
renal therapeutic agent or morphogen other than those indications associated with risk of chronic 
renal failure Thai is the subjects ibi treatment are expected to be otherwise free of indications 
for treatment according to the present invemion. In some number of eases, however the subjects 
may present With other sytnptoms Ce g., osteodystrophy) for which treatment with an OP/BMP 
roost therapeutic agem •» morphogen would be inchested h such :.s.ses the treatment sh mid b, 
adjusted accordingly so to avoid excessive dosing 

Oae of ordinary skill » the medical or veterinary am is trained to recognise subjects 
which may be at a substantial risk of chrome renal failure, or at substantial risk of the need for 
renaf replacement theucv \r. puh^Cst. chntcal sod txm-ehaks' trials as well as accumulate-? 
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e^r-enemm t ' e * I ' * a«e exported to 

i - r the skilled s i i v m deciding whether a given subject is in, or - risk of, chronic renal 
in or &i rssk of needing renal replacement therapy, and whether any particular treatment is 
best suited to the s ib 

5 As a general matter, a mammalian snlgeet may be regarded as being in, or at risk of, 

chrome rsnat failure, or at risk of needing renal replacement therapy, if that subject has already 
been diagnosed as afflicted with, or would be regarded as being afflicted with, a condition which 
typically lead wogressive I i\ ss * save loss of ft ning 

nephron * ^ ^ 1 . t £ o 1 u n - mal failure end-»Uge 

10 renal disease, chronic diabetic nephropathy, hypertensive nephrosclerosis, chronic 

glomerulonephritis, hereditary nephritis, renal dysplasia and the like. These and other diseases 
and conditions known in the art, typically lead to a progressive loss of funeooamg nephrons and 
to the onset of chronic renal failure. 

Frequently, one of skill in the medical or veterinary arts may base a prognosis, diagnosis 
15 or treatment d xammanon of a st t < - 

wealth of Information useful in diagnosing disorders of the kidney but, due t o the invasiveness of 
the proceduri I the addit - P may not be 

vmor «e ' t „ e< , • > v < s ! , *,s > v v si tit ; < 

of needling renal replacement therapy., may he recognized by sto t g a! indit t.< ns bom renal 
20 biopsies including, hot not homed to, glomerular hypertrophy, tubular hypertrophy, 
glomerulosclerosis, tubuiomterstitial sclerosis, and the like. 

Less mvwe < "itui-o o v , ^ „ t <. s > ^ include Mill, CAT and 
OM^!!fl,l%a-s V ^ 'h'O! 1 e th no a- tmg or tm^mrtt 

agents (e.g., radioactive dyes) bog it should be noted, some of these are particularly toxic to renal 
2S tissues and 'structures and. therefore, their use may be ill-advised in subjects in, or at risk of 
chrome renal failure. Such non-invasive scanning techniques may he employed to detect 
conditions such as renal fibrosis or sclerosis, focal renal necrosis, renal cysts, and renal gross 
hypertrophy which will place a subject so, or at risk of, chrome renal failure, or at risk of needing 
renal replacement therapy. 
30 Qcete t eeue^rv p ogno^s, vhapnos^ \ * > - <*> m 

indications of renal function. One such Indication is the presence in urinary sediment of an 
umtsi smhero broad r "ret iarlure" casts, which is mdicatsve o ibuias ypestrot md 
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suggests the compensator renal hypertrophy which typifies chronic renal failure.. A better 
mdteattoa ^r^mi function is the glorrmrular Bow rate (GFR) why h can be ^easuted direct!? by 
quantifying the rate of clearance of particular markers, or which may he inferred from indirect 
measurement*. 

It Should fee noted that the present invention is not directed to the measurement ofGFR ot 
to the diagnosis of chronic renal failure. The methods of treatment, of the preset invention .need 
not therefore, he restricted to subjects presenting with any particular measures of GFR, or any 
other particular marker of renal hsnctkm Indeed, it k not necessary that the GFR of a subject, or 
any other particular marker of renal function, he determined before practicing the treatments of 
the present invention. Nonetheless, the measurement of GFR is considered to he a preferred 
means of assessing renal function. 

M m well known in the art, GFR reflects the rat e of clearance of a reference or marker 
compound from the plaama to the urine. The marker compound to be considered is typically one 

* M I m , vl < , > < » ?eabs ed iu t « 

renal tubules, and which is not significantly bound fey circulating proteins T he rate of clearance Is 
5 l ", «h» t sns > ! < ? i ^ d sn 

twenty-four period, and the relative concentrations of the marker in the urine and plasma, To fee 
more accurate, the GFR should also he corrected for body surface area The "gold standard" 
reference compound is mulm because of its filtration properties and lack of serum-binding. The 
concentration of this compound is, however, difficult to quantify in blood or urine. The clearance 
rates of other compounds, including p-aminohipporate (PAH) and creatinine, are therefore often 
reditu vadorm.sr tuamh<^ i », » , i V .^»^\i 5 «^ 

the estimation of actual GFR by omitting considerations of actual urine concentrations of the 
marks?, actual baity volumes of urine produced, or actual body surface area. These values may be 
replaced by estimates based on other factors, by baseline values established for the same subject, 
or by standard values for sunder subjects These estimates should be used with caution, however, 
as they may email inappropriate assumptions based upon the renal function of normal or healthy 
subjects. 

v !! !&i 1 ! x M 1 evefop i ul which less be an expected 

vain > Gl vx health subject with certain haract i in particu fo JSa 

^ K i ! ^"—U w ♦ < * K i^u i -{j i m u tt,v 

weight and sex. One such formula for an expected GFR .Is presented above. Other formulas may. 



of course, be employed and rabies of standard values may be produced for subjects of a given age, 
weight, sex, and/or plasma creatinine concentration New methods of measuring ot estimating 
€>% u u . usv* \ r MR oi MRi teehnol-u n nc^ * , - ?re , u ,<.nd may be used m 

accordance with the present invention (see, eg, U.S. Par. Nos S, 100,646 and 5,335,660} 
6 % * n *' ki ?v <, nne \ ><h s > w = v \ o estimated a 

subject may be considered to he in, or at risk of, chronic renal Matt, or at risk of needing renal 
replacement therapy, when the subject has a GFR -which is chronically less than about 50% of the 
expected GFR for that subject. The risk is considered greater as the GFR fails lower. Thus, a 
subject is increasingly considered at risk if the subject has a GFR which is chronically less than 
10 about 40%, 30% or 20% of the expected GFR, 

As a general matter, irrespective of the manner m which GFR is measured or estimate a 
toast male subject weighing at least about 50 kg may be considered to be in, or at risk of, 
chronic renal failure, or at risk of needing renal replacement therapy, when the subject has a GFR 
winch Is chronically less than about 50 mVnxm. The risk is considered greater as the GFR. fails 
1 5 lower. Thus, a subject Is increasingly considered at risk if the subject has a GFR which is 
chronically less than about 40, 30 or 20 nuVmin. 

As a general matter, irrespective of the manner in which GFR is measured or estimated, a 
human female subject weighing at least about 40 kg may be considered to he in. or at risk of 
chronic renal failure, or at risk of needing renal replacement therapy, when the subject has a GFR 
20 which is chronically less than about 40 mliuuk the risk is considered greater as the GFR tails 
increasingly considered at risk if the subject has a GFR which is 
t 30. 20 or 50 ml/mm. 

By a empioyh g a variety of methods, including the histological examinations, son invasive 
scanning procedures, evaluations of clinical indicators, and other techniques described above and 
25 f own cart thes^ m <. ! % s *s> mav pt k estmv.*et. of en ha fnt 

un.K v \>> - % n v. > - <■ i > o < j uu * vn< tne. 

neph? , v s d ibject possesses r< * ^ H t t t: f g i 

> s s ! i. ^p- -varttNM* tU i \ h h vsampe > fo { 

may reveal a decrease in the density of functional n 
30 indicate fosses of functional renal tissue and 

provide another means of expressing when a subject is in, or at risk of chronic renal failure, or a 
risk of needing renal replacement thempy, Thus, as a g 
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to be in, or at risk of, chronic renal failure, or at risk of seeding renal replacement therapy, if that 
subject possesses a number of functional nephron units which is less than about 50% of the 
number of functional nephron units of a healthy, but otherwise similar, subject As above, the risk 
k co»sjdered greater as the number of functional nephrons decreases &rtt»er. Thus, a subject is 
imtmsmy combed at risk if the subject has a aumbet oi function d nephron xsh ,k Ls k-ss 
s < bou 3 5 > * < < 4 5 i < , 5 | healthy subject 

Finally, it should be noted that subjects possessing a single kidney; irrespective of the 
matter ofloss of the other kidney (e.g., physical trauma, surgical removal, birth defect), may be 
considered to .fe jti&aUfcfe at risk of chronic renal failure, or the need for renal replacement 
therapy. This is particularly true for those subjects k which one kidney has been lost due to a 
disease or condition which may afBiet the remaining kidney Similarly, subjects which are already 
recipients of a renal transplant, or which are already receiving chmrac dialysis (e.g., chronic 
hemodialysis or continuous ambulatory peritoneal dialysis) may be considered prima facie to he at 
risk of chronic renal failure, or the need for further teml replacement, therapy. 

uniuee s oc sgosastsof 
morphogan receptors of the present invention May be administered by any route which is 
compatible with the particular morphogea, inducer, or agonist employed. Thus, as appropriate, 
administration may be oral or parenteral including intravenous, intraperitoneal, and renal 
intracapsular routes of ^mmistraaon. in addjuon, adtuinlstraoon may be by periodic injections of 
a bolus of the agent, or may be made more continuous by intravenous or intraperitoneal 
administration from a reservoir which is external {e.g., m i v. bag) or internal (e.g., a bioerodahle 
implant). 

The therapeutic agents of the invention may be provided to an individual fey any suitable 
means, preferably directly (e.g., locally, as by injection or topical ad wtmiot* to a i« locus) 
or systems-dry (« g.. parenteral or orally). Where the agent is to be provided parenteral ty, such 
as by intravenous, subcutaneous, intramuscular, intraorbital, ophthalmic, intraventricular, 
" 1 ! !> spu ? | i K tab vagin 

iattaaasal or by aerosol administration the agent preferably comprises part of an aqueous 
solution The solution is physiologically acceptable so that in addition to delivery of the desired 
agent to the patient, the solution does not otherwise adversely afreet the patient's electrolyte 
and/or volume balance. The aqueous medium for the agent thus may comprise normal 
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ime(e.| 9.85% NaCI MSM, pH 7-7 4), S 

\ i n s < n!e r 

0. 1% triftuoroacetic add (TFA) or 0. 1% HO, or equivalent solvents. One volume of the 
resultant solution then is added, for example, to ( volumes of phosphate buffered saline (PBS').. 
S which further may include 0. 1 -0 2% human serum albumin (USA) The resultant solution 
preferably « vortexed extensively. 

!f desired, an agent may I < } i e molecule 

F< i exs nple s , i ition < ; the . atu e < »P BMP or morphngea feer with the pro domain results 
in the pre torn: of the proiein which typically is more soluble or dispersihie in physiological 
10 solutions than the corresponding mature form. In fact, endogenous OP/BMP proteins are thought 
to be transported (e.g. : secreted and circulated) in the mammalian body m this form. This soluble 
jetm i i can ^e obtained t«0 n enkm m< urns 

transient ed w;fo nucleic acid encoding and competent to express Ore OP/BMP pretem or 

•JK ! h 5 } % <, f v h it 

tS (or an active fragment thereof) with a pro domain or a solubility- enhancing fragment thereof 
(described m moil i si { | t c 

useful .for oral administrations, is casein. For example, addition of 0.2% casein increases solubility 
of the mature active form of OP- 1 by 80%. Other components found in milk and/or various 
serum proteins also may be useful 
20 Finally, as noted above, m another series of embodiments renal cells may he implanted into 

kidney k of, chronic renal eding renal 

replacement therapy, in order to serve as a source of an OF/BMP renal therapeutic agent -or 
•sorphogen am o provide a somn uld • tomd se t H < may 1 
my compaf ble man - sail u ce Is Including r< ral mesent ryma opt mtor ceih i reo 5 
25- mesenchymal progenitor cells which have been induced to undergo meransphne differentiation. 
The cells may be derived from a done; {& g., a tissue-type matched donor, sibling, identical twin), 
may be derived from a tissue culture (e.g., undifferentiated renal mesenchyme culture, fetal renal 
t<, u u o-ia I \ r mm r<e re~tmplanted fte$ ptohferanon 

and/or dsfforennatkm. Preferably, foe cells are induced to undergo memnephrie differentiation by 
30 treatment wnli an (IP/BMP renal foempenoc agent or morphogen (e.g., Ofo 1 ) either before or 
after implantation. Thus, for example, renal mesenchymal progenitor ceils may be expfanted from 
a subject, allowed or caused to proliferate in. vitro, be induced to undergo metanephrie 
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diilerentiation by morphogen treated, and be re-implanted where they may provide a source of 
morphogen and/or differentiate further into functional renal tissue 

I facte e of t ie invent o 5 mc oding additio pj ferre 1 1 peel mc I rents eo 
will be still more fidly understoo fro the folio - wa pies, which are presented herein for 
illustration only and should no! be construed ss hmnmg the invention m am wa\ 



gj tt < I 

A rat partial (5/6) nephrectomy or rat remnant kidney model (RRKM) model was 

entiall> I >< Vukicew 87} j Boju MinerjdRe? 2:533) Male 

10 sat i 1 1 1 "• f, 1 t , { , u 

kit ot right kidney), vsist approximately one. week, 2/3 of the remammg kidney was surgically 
removed immediately following surgery, plasma creatinine and BUN levels rise dramatically due 
to the loss of renal mass and function. Over the next several weeks of this "acute" failure phase, 
plasms creatinine and BUN levels of surviving animals decline somewhat toward normal values 
1 8 but remain elevated. Renal function then appears to remain relatively constant or stable for a 
period of variable duration. After this point, the animals enter a period of chronic renal failure in 
which there is an essentially linear decline in renal function ending in death. 

As surgical controls, additional rats were subjected to a "sham" operation in which the 
1 1 N w v x f 1 on; 0 s ! o 

20 <> > <xe « e \: * : r.v ' , . ' , Farime 

In this model both nephrectomy and sham- operated rats were maintained for 
approximately 5-6 months after surgery. At this point, surviving nephrectotwzed animals were 
> M ^ s ' k n ^ % iadure. 

'^ Us >A " e ' k 1, motms d 

20 nephrectomy I rats were used as ontrob (Nx controls), with one f those groups receiving no 
treatment at all while the other received injections of only the vehicle buffer In addition, two 
group oi&k > or*. *\| no vetoed e > < » 1m v . < s h ,«„ , c , l} , 

only the vehicle buffer, while the other received soluble OP A (sOP- 1.) at 10 ug% body weight, 
four experimental groups of nephrectomy rats were employed, receiving sOF-1 at 1, 3, 10 or 
30 50 ug/hg body weight by intraperitoneal injection (OP- 1 Nx asumals). OP- 1 treated and vehicle- 
only rats received tmee cne.i ■> eo; twt w eek tor 4 -S weeks Total injection s ofumo was 300 u! 
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! tatt.s k s s ; set ees he > dx. control strong o? 

between she two sham control groups 

rop > the s.hsn- group receiving « Ns lux a v ! c 

demonstrated sigmficastiv (p < 0.05) elevated serum.creatsssne (Figure 1) at the end of (he study, 

5 iUcU 1 it i \ 5 s -x i n %il 

! 1 5 1 S f s i 1 « 

compared to the Nx control, nephrectomized rats treated with sOP- i at doses of 10 or 50 pg/kg 
body weight showed slgaifictmt (p < 0. 05) t eductions in creatinine values (Figure l) Ssrnliar 
results were observed lor serum urea levels: Although nephreetomized rats treated with either 1 
10 o 3 jtg/kg body weight sOP~l did ran show significantly reduced serum urea when compared to 
V" < t n,t c ,k < » ouMvt \O f a-.d^oi * o< ^ t - , \ 

showed significant (p < 0.0) i reductions sr. serum urea wuoes {Figure 2). Ail o.ephrecionvzed rats 
stowed significant^ j >i) higher serum v urn pared n he sham posted rats 
(Figure 2). 

IS Histol ■ d ohss es, sews ewonn the vcfii e ueaied N\ conirol group, 

OP- 1 treated nephreetomszed rats exhibit relatively normal glomerular histology. Figure >. for 
es e -1 < es | ml samples (A <• s \ tr< 

animals, and {€) OP- 1 treated nephrectomi >n (.10s) Figure 4 

shows ssmda; samples undo? higher magnification (4 »x) 1 hstomorphometric analysts Indicates 

20 (hat OP-1 Ha rats showed reduced incidence of giomeruku sclerosis and loop collapse, relatively 
scattoKxi < * ,k o \ , v i \s , \n < 1 u 

(Table 2).. 

Hone of the rats died in any group during this study. 
P < N * \ s 1 1 | - u i 
25 Rak us'-- v!v * so, U k >< i u* * « In 

this model order to test the ahi! v { 1 ^ 5 is * gen pn > l ' s i 

do ' the n, c o! < v. s *. i o\inatf. 

wo veeksait srgery hefo It s j h n mah v*ere 

past the acute renal failure phase and had not yet entered chrome renal failure, 
30 Rats were divided into two groups of ! 5-20 rats One group received only vehicle buffer 

(Nxeomn vhereas the other rect OP eatment a g kg >d s e i a cr 
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mtraperitr d hree times pt e« Mm « 01 hici« continued I period 

of approximately 8-9 weeks. 

During weeks : : of treatment., both groups showed elevated serum creatinine {> I GO 
MmotfL) relative to sham-operated controls (35 ± ? pmoMA At about 5 weeks, both groups 
began to show a rise in serum creatinine suggesting the onset of progressive or chrome renal 
feiure ! he . ise In serum creatinine was. however, markedly less rapid in the OF- 1 treated group 
and was significantly lower than la the Nx controls (Figure 5; p < 0 02 at weeks 6 and 8; p < 0.01 
at weeks 1 and 9). Similar results were observed in serum BUN values as well 

More important, measurements ofGPR, based on serum and urine creatinine values, 
showed a highly significant decrease in both groups of nephrectomy rats (< {.8 mi/mm) relative 
to sham-operated controls (4,7 ±1.1 ml/mm). The GFR in both groups continued to decline 
during weeks 1 -3 of treatment At approximately three weeks, however, OFF. in the OP* 1 treated 
group stabilized whereas the decline in renal function continued in the Nx controls. By week 5, 
the difference in GFR values between OP- 1 treated and Nx control rats had become statistically 
sigmtkam u I ' - < r^e m GFH continued to racieaa* out Hrse <p ^ C t v a? week 

6; p < 0.001 at weeks ? and 8>, as the Nx controls continued to decline hut the OF- 1 treated rata 
remained stable (Figure 6). By the end of 9 weeks, 40% of the Nx control rats were dead 
whereas none of the OP- 1 treated rats had died. 

Histological evaluation of tissue sections cpngrmd that OP- 1 treated rats showed greater 
preservation or maintenance of gtaxftrufi, as well as proximal and disiai tubule structures. There 
were also signs in (he OP- 1 treated rats o f nephrogenic mesenehymal condensations and the 
appearance of developmental nephrogenic structures. Table 2 reports results of several standard 
quantitative (e.g., PAS-stainmg of extracellular matrix) and senmquanmaiive (eg , visual 
ranking) histomorphoraetric measures obtained for tissue slices from Nx control and OP-1 treated 
Nx rats.. These results indicate that OP-1 treatment of nephrectomized rates resulted in overall 
improveme j edut iegem it - , p og , !Cfea d mesangtai or 

perivascular thKkenmg decreased glomerular sclerous and loon r-Poosc, Jeueased presence of 

Her d *• OS 1 o 1 t X > e N » j i , - , 



TABLE 2 
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e invention may bees * \l < s without c 

or characterises thereof. The ioregoing embodiments are therefore to be considered is 

S all respects sliustrative rather than limiting on the kratioa described herein. Scope of the 

invention is thus indicated by the appended claims rather than by the foregoing description and all 
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SEQUENCE LISTING 

SEVERAL IN FOBHATION x 

c . ^ 

i j- > r 



TELEPHONE 
TELEFAX ; 
TELEX ; 



XOEPROREE TREXETREEEE r0K CHEERIO 
E ERERL FAX LORE 



■i: 5 0 SOUTH STREET 
EOFKXETOE 



IE: 



ME COMPETE? ERRORS EE FORM: 

ME OPEEETXEE SYSTEM; EE -.DOS /EE ARES 

■ED; En few ARE: Patsntln Release #1.0, Version #1.25 

!vi} CURRENT APPLICATION DATA; 
■A) APPLICATION EOMEER: 
fE> EE' ORTE; 
1 f * ^ 

;vs.L; RRXOE APPLICATION ERTR ; 

r - - KMATlOKi 

•A) NAME: TERMERS MICHAEL ..1 

ER) XSOT.OTKRTECTi REEFER,-. 38,343 

« REEERERCE/EOEKET NUMBER ; ERR ML IS RC 

( X x ; j c - EE RESET TEE : 

A' 

EE *T^ ( 3 ,o- s 

I R EERM-RVE J ON FOR ESQ ED EO.E-. 
!X> SEQOERCS EHARARTEEMSTIEE : 



• SR E ; . 

SMEOLEXMR Hne 



wo mmim 
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Use) FIATUHB: 

(so hams/K-BT: Protein 

<B t LOCATION; 1 . . 9? 

•5/; OTHER TKPD^iATXON: /iabaU Gcrca v ic: • deq ■■ 7 

/nota« "Mnsj;«i;i each Xaa is. independently selected 
from a grcap of: cnc or mow cpcoii'icd amine acids 
as defined in tee specif! car ion . " 



(x.i; d m . 

U;u Xaa Xaa Xaa 'aha Xaa x«« Xas Sly Trp: Xaa Xaa Xaa Xaa Xaa Xaa 



Xaa Xaa Xaa Xai: Xaa Xaa Xaa Xaa Asn His Ala Xaa Xaa X&a Xaa Xaa 

3S 40 : *S 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa X«a Xaa Xaa Xaa Cys Cys Xaa Pro 

SO 5$ 60 

Xaa Xaa Xaa. Xaa Xaa Xaa Xaa Xaa Lac Xaa Xa« Xaa Xaa Xaa Xaa Xaa 

65 70 75 80 

Vsl Xaa t,au Xaa Xaa Xaa Xaa Xaa Mat Xaa vol xaa Xaa Cys Xaa Cys 

8S 3D SS 



Xaa 



Od> Id FORMAT TON POd SE'Q ID aO ; iO 

CO* SKQOdOCS CHARACTERISTICS: 

ih) LSMGTrl : 192 amino acids 

IB) TVFB: amino acid 

■IC: STR^DECbJSGS ; single 

; D j TGPODGG V : 1 i tt« a f 
ii:U XOLECOOS TYPE ; orotaxn 



m MM4B/Krix TO;ot«in 
;S5 LOCATION r X. .102 

CO HXi XXTORFoTTOTaC /lac kaaa 

r.ti - 5 a X « . ; j , nc, ' • 

as defined in Ui« opacification.* 



ixi; ! „ ' * o 

Cys Xaa Xaa Xaa Xaa Oec Xaa Xaa Xaa Fha Xaa Xaa Xaa Giy Trp Xaa 
i' 5 18 IS 



Xaa Xaa Xaa Xaa Xaa Ore Xaa Xaa Xaa Xaa Ala Xaa Tyr Cys Xaa Qly 



20 25 3S 

Xaa Cys X;:/, Xaa Pre Xaa Xaa Xaa Xaa Xsa Xaa Xaa Xsa Asm His Ala 

23 *0 45 

Xaa xaa Xaa x 8 «j Caa Xaa x*s xa <aa x » xa* Kaa > £ Xaa Xaa Xaa 

55 60 

Xaa Cys cys Xaa Fro Xaa Xaa Xaa Xaa xaa Xaa Xaa Xaa Leu xaa Xaa 

Xaa Xaa Xaa Xaa Xaa Val Xaa Leu Xaa Xaa Xaa Xaa Xaa Met Xaa Val 
85 SO S5 

Xaa xaa Cys; Xaa Cys Xaa 

106 

.1.0 FO.RHAT I OS FOR SEQ ID SO : 1 - 

Ci> > ZSTJCS? 

<A- LENGTH; 102 afidno acids; 

SB; vm>. assin© acid 

itii TOPOLOGY; linear 

01.1} MOLacuos TY*so protein 

{ixi FSATDEFL 

;«J NAMF/RLY- Pro?:ein 

LOCATION; 1. .3 02 
•If' OTRS t 5 OfX 

, t< 7- - > h : 

AS DEFINED IS THE GFFCI PICATIOX" 
ixi! SSOtnsKCS 0830m>TKXL SSQ ID NO; 3: 

Cys Xaa Xaa His Glu Lea Tyr VaX Xaa fee Xaa Asp Leu aiy Trrs Xaa 

I 5 l<5 X5 

Asp Trp xaa lie Ala Pro Xaa Giy Tyr Xaa Ala Tyr Tyr Cys <3Iu Glv 
20 25 30 

Glu Cys Xaa 9k* Fro Osu Xas Ser Xaa Msg Asm Ala Thr Asm His Ala 

35 40 4S 

Il« Xaa Gin Xaa Leu val His Xaa Xaa Xaa Fro Xaa Xaa Val Pro x,v>* 

50 SS CO 

Xaa Cys Cys Ala Fro Thr Xaa Leu Xaa Ala xaa Sar Val Leu Tyr Xaa 
65 70 7S ' m 

Asp Xaa Ssr Xaa Asa; Val Xaa Leu Xaa T,ys Xaa Arg Asr< Met Fa'; Val 
SO a« 
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•Xaa Ala Cys Giy Cys His 
100 



ICFORFATIGK: FOR SSO ID PO;4: 

ii) SEQUENCE CfiARACTERI ST I CS : 

(A3 LENGTH: ?..3 $j amino acids 
3.8} TYPE;, amino acid 
SC3 STEAJ3LSPNESS : single 
COS TOPOLOGY; linear 

UU MOLECULE TYS'H ; protein 

sapiens 

(F> TISSUE TYPKs HXPP0CAMP03 

six! FEATURE; 

!A5 PAME/RSY; frvtem 
■IB; LOCATION : 1., ,139 

P-UP- iPF< MAT I Sr hCT- MATURE 



JPASCK C'KSC'S IPT.F 
Giy S«r hy* Gi 



Gin Mrs Arg Ser l,ys Thr Pro tys 



Mn Gin G.\u AL-! Lsu Aj s set Li lisn vai Ala LP; Ass's bs-r ssr Ser 

20 2S 36 

Asp Gin tog Gin Ala Cys Lys Lys His GIu Leu Tyr Vai Per phs hvg 

35 40 45 

Asp Lew Giy Crp Gin Asp Txp lie lis 7*1 A Pro Gin Giy Tyr Aia Ala 
50 55 €0 

Tyr Tyr Cys Glu Giy Giu Cys Ala Phe Pro Leu Asa Ser Tyr Met. Asn 



si 5 



Ala Thr Asa His AP 



7S 



si Gin Thr Leu Vsi H;;.a PAe X i» Asa 



90 



3. , P. -He 

loo im no 



ea Tyr EhiS Asp Asp E " Tyr 

liS 3 20 125 



Atai Asr: Mec Val Val Arg Ala Cys Giy Cys His 
lift IE 5 



XNPOPTPvTIOP FOR SFQ I'D RO;E; 
•i> SFQEEUCE CFAE.ACTSE 1ST I CS ; 



WOJW41S8I 
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(a; 139 amino acids 

(Bi TYPE: amino acid 

m; TOPOLOGY; linear 

(ii! MOLSCULL TYPE; prstsin 

<>ii OP/IGJKAL SOURCE ; 

' ^~ ^AM '- >:L'M»A8 
(TO TXSS06 TYPE; EMBRYO 




Ser Thr Oiy Gly Lys Gin Arg Sex- Gin Ass Are? Ser hys Thr Pro Lvs; 

Asn cin Gin Ala Peu Arg Met Aia Ser val Ala Glu Asn ser Ser Ser 

20 25 36 

Asp Gin. Arc? Gin ALa Cys : I,ys Lys His Glu Leu Tyr Val S*r Vhe Ar« 
35 40 45 

Asp Leu 01 y Trp Gin Asp Trp lie lie Ala Pro Glu Gly Tyr Ala Ala 
S« S5 60 

Tyr Tyr Cys Glu Gly CSIsj Cys Ala &h* Pro L«u Asn Ser Tyr Met Asrs 

$5- 70 75 g{5 

m& Thr Asn His At* lie Val Gin Thr Leu val His *h« lie Asn Pro 



Asp Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala lie 



Bar Val Leu Tyr Phs Asp Asp Ser Ser Asn V&l .Tie Leu l,ys Lva Tyr 
XiS 120 125 

Arg Asn Has Val val Arc Ala Cys Glv Cys B • 

) 1 mtl ^ P 5 SSQ ID KQsSs 

J LENOT 139 amino acid 
CS) TYPE; amino acid 
<C) STRAHDSD8SSS ; sinqle 
(Di TOPOLOGY; linear 

(ii; MOLP.CGL8 TYPE : protein 

5v.i) ORIGINAL RGGiiCSv 



WO 9V4lMi 
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\ A; ORGANISM! HOMO SAPIENS 

p; tissue i v > 

iix.i FEATURE: 

<.?>; nmt/K&Y: Protein 
ih) 1, ,139 

UL CTLHL 1 % FORMAT i 0« : /label* POP2-MATGSS 



Cxi) SEQUENCE DESCRIPTION ; SCO ID MOOL 

Ala V-jI Arg Pro Leu Arg. As: 3 Arg Gin Pro Lys Lys Ser Asn. 01 -a Leu 
1 5 10 15 

J'ro Qln Ala Asn Acq Leu Pro Gly lie ?h« Asp Asp Vsl His Sly Ser 



His; Gly Arg Cflu Vai Cys Arq Arg His Gin Tyr Val Ser Ebe Gin 

35 H 4$ 

Asp Leu Gly Trp Leu Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala 
50 55 SO 

tVr Tyr Cys Slu Gly Giu Cys Ser Phe Pro Leu Asp Ser Cys Mec: Asa 
65 70 75 80 

Ala Thr Asn His Ala lie Leu 01 n Ser Leu Vel His Leu Net Ly* ?ro 

M §0 95 

Asn Ala Val Pro Lys Ala Cys Cys Ala Pre; Thr Lys Leu Ser Ala Thr 
100 105 110 

Ser vai Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His 

if s xm ns 

Arg Asn Het Val Vai Lys Ala Cys Gly Cys His 

130 135 

S3 Pi 'A' AT ! : s v * SEC i 5 

(is v ^ < : 

{A} LENGTH; 139 ams.no :'5-:.'ids 

PS) TYPE : amino acia 

SO> STRAN3BDS8SS : single 

SCO TOPOLOGY-, linear 

Oil; MOLECULE TYPE ; prot.a.m 



ih) OAMS/KET: Prof, sir; 
OS) LOCATION; ^ > 



;-<i? ssc n \ e < ;rxptigk , id p: - 

Ala Ala hrg Pro Ley bys Arg Arg Gin Pro Lys Lys Thr Asa; din Leu 

Fro His Pro Ann Lys t j <31y He ?b« Asp Asp Giy His Gly Ses 
20 25 30 

Arg Gly Arg Glu Vai Oys Arg Arg His Glu Leu Tyr Vai Ser Phe Ar« 
35 4 0 45 

Ar;p Leu OXy Txp Leu Asp Trp VAX Tie Ala Pro Glr» Gly Tvr Ser Ala 
59 SS 6S > ' * 

Tvr Tyr Cys Glu Giy O'iu Cys Ala Phe Pro Leu Asp Ser Cvs Met Asa 
65 *P 75 eo 

Ala Thr Asri His; Ala lie Leu Gin Ser Leu V*2 His; Ley H«t Lys Pro 



Arg Asa Met Vai VxG Lys Ala « 

I&POKMATXOK? POS SSQ ID; 

(i; SP.QLSGGE CKASACTPRI6TICS 
!A) LENGTH : 101 amino m 
(3} TYPE ; amino acid 
<:•:> STRAKDbr^Pibi : s.incA 
W) TOPOLOGY ; linear 

ill) x< i - ' r o ' > 

<v-ii > A- -p 

fA; 0RAA3:py : hovGnae 



GA S./KS rose 
(3! LOC.ATl :>P 1 101 

GA OTHEA ?!P ".''A'". x ; /label- A'A-,,\ 



Lxi) nKG 

Cys by 3 arg His Pro Leu Tyr Vai Asp Phs Ser Asp Vai Giy Tin i 

1 s 10 IS 

Asp Trp lie vsl Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His •< 




SEQUENCE CRAPACTEEISTICS • 
(AS tm&SH •. 101 amino acids 
iS! TYPE; amino acid 
It) STJ^DSmsSS-. single 
■ID! TOPOLOGY : linear 




iix) FEATURE: 



Cys Arc Arq His; S»r Leu Tyr: VVil ,\ p Ph- Se>; Asp Vai Giv Trp Asn 
Asp Trp lie Val Ma S>£0 »ro Gly Ty£ Gin Ala ?he Tyr Cys His Sly 



WO 97/4i88i 
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< R? ' v R( -0 

0O> GTOTERCE Qi^RAOTKRISTICS; 

A LENGTH; 102 arc inc. acids 
58} TYPE : amino acid 
[C> STWWDBBWSSSt single 
!D) TOPOLOGY; linear 

ili; MOLECULE TY ? E r protsin 

i C IfOU C ?R< 

ORGANISM : DPOSOPH I LA HRLAOOGOSTEP 

;a; jjams/KEY: Protein 
•B) LOCATION: 1, .101 



^x:} SSOUENCS ESSCRIRrJ.O/O SRO IP NG.-Ui-. 

Cys Axg Arg His Ser Lso Tyr Vai ^ Phe Ser Asp vai Giy Tip Asp 

* s w is 

Asp Trp 11a YsO Ala Fro !*eu Gly Tyr As» Ala Tvr Tyr Cvs Sis Glv 

aa 25 3d 

Lys Cys Pro Pro Leu Ala Asp His Phs Asn Ser Thr Asn His Ala 
35 4& 55 

v«i y»i Gin Thr Leu Val asn Asa Asn Asn Pro Glv Lvs Val Pro Lys 

SO 55 so 

Ais Cys Cys Vai Pre Thr Gin Leu Aao Ser Va.1 Ala Met Own Tvr km 

TP: ?3 80 

Asn Asp OIn Ser Thr Val Val h&x Lys Asa Tyr O2o Olu Me;: Thr Val 

S5 SO 

Val Gly Cys Gly Cys Arg 
108 

ISFOR1RAI10R POP. SEQ IB OOcli; 

0 LENGTH; 102 c i 

(B5 TYPE; amino acid 

OO STRAND SOSSPSIG Single 

0» TGPOLCOY; linsar 

<ii> MOLECULE TV rr ; protein 

ivij OR 101 RAO SOORCR: 

x rganxs Kzmn ; 



<xx) FEATORS; 



WO 27/41881. 



■ m - 

m location : x.aoa 



Cys hys Lyss Arg His Leu Tyr VRsl CRe Re-e Ays Asp iRu Gly Trp airs 
1 5 w is 

Asn Trp V&l lie Ma Pro Gin Gly Tyr Ms;: Ala hsn Tyr Cys Tyr Gly 

ae 25 so 

Glu Cys Pro Tyr Pro Leu Thr Glu Xl« Leu Asn Gly S*r Asa Kis Ala 

is 40 «s 

lie Gin Thr L&u Val Mis Ser lie Glu Pro Glu Asp lie Pro Lea 

SO 55 SO 

Pro Cys Cys Vol Pro Thr Lys Met Ssr Pro He Ser Leu Phe Tyr 

65 7S 75 80 

Asp Asn Asu Asp Rsn V&l Vs. I 1 W Ara His Tyr Giu Asn mt Als Val 

88 ' 99 »$» 

Asp Giu Cys Gly Cys Arg 
100 

i JSfPOSMATIOS FOR SSQ ID SO; 12; 

Ri> SeRGBRGF. CHARACTSR1STICS; 

(A: L.SSSGTR ; i02 amino acids 
(B; TYP8 ; amino SCid 

rr str^dsdhess : sing!.--: 
is? TOPOLOGY linear 

SiiR XRRECOi.r. TYPE ; protein 

O/.i) ORIGINAL SORRCR; 

\ )K ^ORRRI * lf<iOAl 

(1x3 PEATORS s 

(8! LOCATION: I . . ICR 



(X.i ) SF-QORRCK t K S RR X V Ti Of\ ; .RR. IP tlO:X2: 

Cys Ly-i ; ■■/■■< His Glu Leu Tyr vR.I Ser Ph«; Gin Asp Vai Gly Trp Gin 

1 5 its i% 

Asp Trp lie lis Ala Pro Lys Gly Tyr Ala Ala Asa Tyr Cys. Asp Oi y 

20 a 5- 30; 



Clu Cys Ser Phs Fro Leu Asn Ale ins Met Ran Ala Thr Asa Hie Ala 
35 40 45 



$7/41881 
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al Sin Thr Leu Vai Hi s Vai Asn Fro •,>!•.; Tyr V&i Pro Lvs 



Pro Cys Oya Ala Fro Thr Lys; V;0 Aai- AI« O; Ks . r v> : ; , so -, w phr 
65 70 75 " S o' 

Asp Asp Asm Ser Asm Vai lis Leu Lys Lvs Tyr Arq Am Met' Vsl w 
85 90 «s 

Arg Ala Cys Sly Cys His 
100 

nvFO--?.Wl : 10N KK SSQ £6 tfo m> 
I. ■!> VHARACTSPIXmcS; 

•a;- LENGTH. t xoc amino acids 

t 

<C; w,' >!V sing;." 



■i i i :> ~ i " r ■> 
mi) hi'pothe71' cal ; no 

Uvi AWT-5SKSS- ifO 

original scnpcB: 
(A) ORGANISM : Home- sapiens 
m TISSUE m>K ; fcr&in 

!k; FSATDRS: 

C-V; KA^E./KKV -. ProtSirs 
m LQCATIOJJ: ;..iQS 

•ID; OTHER I y FORMAT X OK ; /not.^ v 0DP- "i fix}" 



(Xi) SEQVmCE DESCRIPTION. SKO ID NO . .5 I 

Cys Arg Ai« Ax-g Arg Leu Tyr Vai Sov Pn« Arg 0X« Vai Giy Trp His 

* 5 10 is 

Arg Trp V«; Tie Ala Fro Arg GXy Phe L»u Ala Asm Tvr Cvs Glo 

20 25 30 

Gin Cys Ala Leu Pro Vai Ala Leu a : r Glv Ser Giv Giy Pro Pro ftv 3 

h&u Mm His Ala Vai L«u Arg Ma i*u Mot His Ma AU Ala Pro Giv 
SO SB go 

AIs Ala Asp Lftu Cys Cys Vai Pro Ala Arq Leu Sex fro Tie 

6S 70 75 so 

Vai Leu H:«- P-,e Asd hsn S«r Asp Asm V.-al Vai Lau Axe Gin Ty? Gin 
85 go S5 



WO 07/41M! 
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Asp Met. Val Vai Asp GXu Cys Oly Cys Arg 

300 £85 

(25 T f\ FORM AT I v v SSQ ID 30; 3.4 : 

(i; SEQUENCE -. -•• , - " 

;A> LENGTH; 5 .5«.ino ac.Ui;? 

TYPE; amino acid 
<CI SmmW&mEBB: single 
< D > TOPOLOGY ; linear 

(iit "\ 



SEQOGNGS D£ S G A ; AT i OS ; SSQ 10 KO • • 4 • 

Cys Xaa Xaa xaa X«a 
.1 5 

{2} N ' - / ^ ^ x HO:XS 

- ' G vStACT 

(A) LENGTH; 1822 bass pairs 
(S3 TYPE; nucleic acid 
KG GTGANGEDAOiSG ; s;ir.«ia 
m TOPOLOGY; linear 

fli) mmcvhz To; craiA 

tiii! HYPOTHETICAL: SO 

ii.V) ANTI-SSNSK; t?G 

i JSM ; 3K - 

0-0 ORGANISM- HOMO SaAiiOGS 
in TISS0S TYE-S ; HIPHSCW^PS 

(ix; FEA'TDRS ; 

•A! GAAO/KRV; GOG 

;B) LOCATION; 4 3. .1**1 

OA Y.D R A T I Oi GAT T OS METHOD : e /.per in<anr; si 

JO OTHEK INPO¥-IM?> 1 fuiicdon» ^OSTKOGSNIC PROTSIN 

/pecdvKA « »Q?l* 

/«v > a-\r - fOG?RS IOSRTAL 
;«.;••: i ~ 



GG'TGGO AAA'.' GGOAOCCCGQ AGCCOG GOT A GCGCGTAGAG GCGGCGCG ATO CAT GTG 57 

Met His Val 
1 

OGC TCA CTG OGA OCT GCO 000 COG OAC AGO TTC GTG GOG CTC TGG 00A iOS 
Arg Ser Leu Arc Ala AO:: AG: Pro His Sax Phe Val Ala Leu Trp Aia 
S 1 0 IS 



WO 97/41881 
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" 1 x v x AAC 

Pre Leu - Leu Aig > L*u - > > f-Vt- _ > J< ; \ ~ Asa 



GAG GTG CAT TC.'G AGC TTC ATC GAC GGC CTC CGC AGC CAG GAG CGG 

VaI HiS S« Ssr Phff Tift Kxs Arg Arg L<s, ; Arc? Se>- Gin AG: Arc 



Arg Uj Met iln Arg Giu 11<= ^ > -, 



Pro A.-o : ; ir-ro Hi:; G.o.; GIo CG y Ay?; iC ;s Asu S ffr a ; a ;-y C , Mr- PiU 
75 SO 

- »' < ^ GAG , 0 «. ^ 



GGG GAG -5 TTC TCC TAC CCG TAG AAG GCC GTC TTC AGT AGC GAG GGC 
' <■ > * » r> ^ x v * ' p e x v , 

CCC CCT CTG GCC AGC GTG CAA GAT AGC CAT TTC CTC ACC GAC GCC GAC 
fro Fro Leu Ala Set Leu Gin Asp Geo His *he Leu TGr Asr AU Asp 

220 125 J30 

ATG GTC ATG AGC TTC GTC AAG CTC GTG GAA GAC AAG GAA TTC TTC 
Mf: ' ' < Giu His Asp Ji« Ph» P> 

( - >«. ™" T \. > J i V* 

Hi.K f , • Us; 

fro Giu Giy Giu Als Vai lor Ala Aia Giu Pha Asa TG.fi- Tyr Avss Aff 

*6S V7Q i?i 

TAG ATC GGG GAA CGC TTC GAC AAT GAG AGG TTC GGG ACT AGC CTT TAT 
V? 't Arg Giu ?-rg A> t X o Giu n i -t- Arg „ „- ftor Vai Tyr 

CAG GTG CTG CAG GAG GAC TTG GGC AGG GAA TCC GAT CTG TTC CTG CTC 
Gift Vai Leu Gin Giu H.U; Geo Giy Axg Gio .G-;; Asp Gou j*« Lew Lex; 

2 GO 205 CIO 

Asp Ger Arg TAr L«u Trp Ala S;fr Giu Giu Giy Txp Leu Vai Che Aeu 
21S 220 22S 

Xl s - v <• T - IT v\- :\; cgo \ GIG 

lie Ti ^ " u - , , ^ „ _ ^ 



PCT/US9 m 



7m CAG CTC 
jeu Gin tea 



AAG TA> <A 

Lys Gau Ala Giy Leu lie Cly Ara His Giy pro Gin As;;; Cys Gia Pro 

260 2S5 ;i?0 2~7S 

\r rn s " ? ci, „ 3 - ah v- ; ^ \ atc 

f?Ae Mec Va.l Ala PGo ?.Tu: Lys Ala Thr Glu Vai His GGe Are? Sex lie 

280 265 2 30 

CGG TCG ACG GGG AGC AAA CAG CGG AGC CAG A A:.' CGC TCC J ACG CCC 

Arg Gc r Thr Giy Ser Lys Gits Arg :- a x. Gin Asn Arc? Ser Ays TAr Pro 



AGC 1 - ' TTC 

Ser Asp Gir; Arg Gin Ala Cys Ays Lys His Glu Lsu Tyr V&l S;?r F'hs 

3?S 350 33* 

CO* GAC C ^> " ' N G CAG ^ TOG MC AT ^„ - N IX GCC 

Arg Asp Urn Giy Trp GiA Asp Trp lie He Ala F'ro Glu Giy Tyr Ala 

3:4 0 345 3SG 355 

GCC TAG TAC TGT GAG GGG GAG TGT GCC 'TTC OCT CTC, AAC TCC TAG ATG 

Al« Tyr Tyr Cys Glu Giy Glu Cys Ala £he Pro Leu Asn Ser Tyr Mat 
360 M$ 370 

AAC GGG AGC AAC CAG GCC ATC GTG CAG ACG CTG GTC CAC TTC ATC AAC 

Asn Aia Thr Asn His Ala He V. : i Gin Thr L<su Vai His Ghe lie Asn 

373 380 38 a 

u.vA > : *a i € 



ATC TCC GTG CTC TAC TTC GAT GAC AGC TCC AAC CCC ATC CTG AAC AAA 
lie Ser Vai Asm Tyr Phe Asp Asp Ser Ser Asn v« I He Leu Lys lys 
405 410 4 IS 

TAC AGA AAC ATG GTG GTG CGG GCC TGT GGG TCG CAC TAGCTCCTCC 
i" , y*i T A . <■ s\ A/ -y - 



TTTG'V.iA \ 1471 

5AG ACTA TT AGG AAAC? M3C& CiTAGTTH 153 I 

3A VHHC> ^ 3 \- &3CC ~CC C 3ACT i'iSi 



WO 



,11, \A» .XI ~ - \ , » , - «4 Wis 

, " -\ < \V.- 1771 



PO ~ , \ . 

<:.} KEOCB^Ch: CHAKAGTXRT 8'J- 1 CS : 

U; LPSGTK; 431 avaixjo a;:nds 
<Bi TYPg : a«iiso acid 
«:m TOPOLOGY: linsar 

iii! MOLECULE TYPE: prat sin 

eg -r no ti 

Met His Vol Arg Scr L»u Arg A3 a Als Ala Pro His; Sex Hhe Val Ala 
* 5 10 15 

Leu Ti-p Ala Pro Leu *he Lau Leu Arg Ser Ala Lea A- a Asp I%e Ser 



Leu Asp Asn Glrs Val His Sex fi«:r Phi? lis His Aro Art; L»u Arq Ser 

*S 40 «5 

Ola 01;:: Arg Arc? Qlu M«t Q\n Arg Glu He Leu Ser Ik Leu Olv Leu 

30 55 6<J 

Pro His Arg Pro Arg Pro His Leu Gin Giy Lys His Abti Per Ala pro 



Giy Pro , Giy Gia Giy - Ser 'Pyr Pro Tyr Lys Ale Val Phe Per 

1QG 105 110 

Tor 01 o Ply Pro Pro Leo Ala Her Leu Gin Asp Per His Phe Lou Thx 
U5 120 125 

Asp Ala Asp Met Val Met Ser Phs Val Asa t,8\! Val Gia His Asp Lye 

135 3.35 140 



Per I.ys. lie Pro Piu Giy Olu Ala Val Thr Ala Ala 01 >a Phe Arg lie 

^ 170 175 

Tyr Lys Aep Tyr Tie Are 01 u Arg i-re Ay K:: a Glo Tar Pise A;; a Ho 

130 185 190 



>.rg Thr Gau Trp Aid Ser Gk; 



Val PAa Asp He Tin 1 Ala Thr Sar A:;;; His Trp Val v.;': Asr> fro Arg 
225 2 .3 0 235 340 

His Asn Leu Giy Leu Gin Leu Sar Val Glu Thr Lau Asp Gly 01 o Ser 
24 5 250 2S5 

J Is Asn Pro Lys hm Ala Gly Leu lis Qly Arg His Gly Fro Qlxt Asn 

2S0 365 Jj'sb 

Lys Gin ?ro Phe Met: Val Ala Phe r>he Lys Ala Thr Gixj Val His Phe. 
275 280 28S 

Arg Sar lis Arg $«r Thr Gly Sar Lys Gin Arg SVr Gin Asn Arg Ser 
233 295 300 

Lys Thr Pro Lys Asa Gin 01 s Ala Leu Arg Met Ala Asn Val Ala ol« 
.3 OS 310 35.5 320 

Asn Sar Sar Gar Asp Gin Arg Gin Ala Cys Lys lys His Glu Lay Tyr 
325 330 33S 

Val S«r Phe Arg Asp Leo Gly Trp Gin Asp Trp He Xia Ala Pro Glu 

M.Q US. 3 SO 

Gly Tyr Ala Ala Tyr Tyr Cys; Glu Gly Glu Cys Ala P&« Pro Lau Asn 
35S 360 365 

Gar Tyr 5>*et: Asm Ala Thr Asn His Ala lis Val Gin Thr Lao VsX His 

370 Sif 3S0 

Pae lis Asii Pro Glu Thr y&l pro Lys Pro Cys Cys Ala Pro Thr Gin 
385 390 335 400 

Leu Asn Ala lie Ser Val Geu Tyr Pha Asp Asp Sar Sar Asa Val He 



Gau Hi s 

420 4.25 430 

(2 ! 1 G PGiVMiVi' 1 OR ?0A SKQ 10 5W 1 7 : 

{ i ■ SBQDKNCL CHAR ACTS* i ST ICS : 

;.F,t IVhAOTH : iiVVl base pair? 
m TYPE ; nucleic acid 

Wi TOPOLOGY; linear 

Ui) MOLECULE TYPE: COM*. 

RYS V- PICA V ,N 



CiV) A^Tl-SSGSE; NO 
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{vi) OaiOINAl; SOURCE; 

(A; ORGANISM : MURIDAS 
{Fi TISSUE TYPE: GMBRTO 

U>G FEATURE: 

i.AS N.«/.KV : CDS 

" ^ : x t - i 

GG> OTHSR N «, ; /GuncGior^ "OSTSDCEKTC PftOTEI*? 8 
/product" "HOP j." 
/acts* "MOP1 ;cdsa; ; ' 



CTGCAGCAAG ''V;.-':-'.-': '. CGG;.'- \\v,- CTC ^ "G" C ^ CGACCTGGG 

CGGCGCGGGC CCGGfWCCOC GGATCOCGCG TAGAGCCGGC GCG ATG CAC GTG CSC 

Mst His Val Arg 



CGC " ' v * > - CCT 

Arg .Ma \ ^ n ' ^ ^ d . ~. a. ■ Pro 



rr. t , ; ,v -c — ^ ^ t~ - 0 <^ t ^ ^ ([ 

t-su ?h* Geu Gsu Arg s©r AI« Geu Ala Asp i'he Ger hnxi Asp ksn Slu 

25 38 35 

GTG CAC GCC AGC TTC ATG CAC CGG CCC CTC CGC ASC CAG GAG CGG COG 

Vai His Sex Set $>he lie Mis ktg Ax ; U . Arg $ n Gii G; s Arg Arg 



Giu Met Gir; Arg Gi« lit; iA-; Ser Ue Leu siy L<5U f , tx . His ^ p ro 



Ar S °" " ! ' " * N * - - ~ v AGs iG ' , . L:M 



GAG - * f - t - V , 

1 ■» M « " " < * >fap Sit 

SS 9X5 SS; ' " 100 

<"A 1 5 As. »»» «»». 1 - — n 

Sly o*t \m * . "\ G > - 3w ^ ^ 

iOS itO XI S 

TT.A -AG GAG A - GGG \ t 

Geu Aid Ser _ . Gii; Asp . Has ! , - - AGs Asp M*t VaJ 

12S 130 

ATG AGC tXC CTC AAC CYA GTG AG A C'A'i ;A" AAA 3AA VTC TTC CAC CCT 
Me£ 8 1 ~ - <■ p Lys ( i 8 Pi 

133 14.0 148 

CGA TAG CAC CAT CGG SAG TTC CGG TTT GAT CTT TCC. AAG ATC CCC SAG 



Arg <5Iu Arg Phe Asp Ms < 



ere ~ ? g- 3AQ :ac tca - v , ga a r.c - T. ga agc 

Laa Gin GU< His Gar Giy- Arg Giu Ser Asp Leu ?he Leu Asp S*r 

200 20S 210 



<AT ATC ACA 
t sp He TSir 



GCC N , . TTA 

Ala Thr Gar Ash Bis Tip Va 1 Val As ft Gro Arc. His Asa Leu Giy Lev 

230 235 2*0 

CAQ CTC TCT GTG GAG ACC CTG CAT GGG CAG AGC A'TC AAC CCC AAG TTG 



GCA GGC CTG ATT GGA COG CAT GGA CCC "AG AAC AAG CAA CCC TIT ATG 

Ala Giy Lsu lis Giy Arg His GJy Pro Gift Asm hys Gin Pro Pfta Met 
265 270 2?S 

GTG GGC TTC TTC AAG GCC ACG GAA GTC CAT CTC GGT AG'; A'TC CGG TCC 
Val Ala m& ?hs Ays Ala Thr Glu Vai His Leu Arg Ser lie Arg Ser 

286 285 230 

ACQ JG *G CAG CG AGC CAG AA1 CO AAC ACG CCA AA SAC 

Thr > n Arg S< > A . v * % ^ 

295 300 105 

CAA GAG GCC CTG AGG ATG CCC AGT GTG GCA GAA AAC AGC AGG ACT GAG 
Gin Giu Ala Leu Arg Mat Ala Car Vai Ala Giu Aan. Gar Ser Ssr Asp 
310 * 33S 320 

CA \ A C ' <\V '><^A CAT 3AC CT TV GTC Mii 1TC t X GAG 
Gin «i . 1- T^ u S Lvs ^ ' t - i * Are Asp 

32S 330 33S 340 

CTT GGC TOO CAG GAG TQG ATG ATT GCA GGT GAA GGC TAT OCT GCC TAG 
Leu Giy Trp Gin Asa Trp lis lis AGs Pro Giu Giy Tyr Ala Ala Tyr 
345 3G0 3SS 

^ X ,- " 

ryt Cys Gi x ly GU cys Ale f'ha ps i*i Assn Gar tyx Cat Asn Ala 
3<5Q 365 370 

ACG AAC CAG GCC ATC GTC CAG AC. A CTG CTT GAG TTC ATC AAC CCA GAG 
\i Vtt v..^i V«1 R\ - As i < 



Thr val Pro Ly s Pro Cys Cya Ala Pro Thr Gin Leu Asm Ala He *er 

qtg gtg tag ttc gag gag agg tct /at gtc atc era aag mg tag 

4 OS 4X0 4 IS 4; 

x " 1 un 

Asa Met Val val Arg Ala Cys 01 y cys Has; 

425 430 

A CTTTOC . CKSCCA :ACG CAAAT T TCGATG1 — ftCCA' CTAAG TCTOTC ACJ : u?* 

CCCACCTTCG CGAGGAGAAG A - G7CCTGAGCC t - - A TGCGAACGGG 1533 

AAG CATGTAA GGGTTGCAGA AAGCTGAGCO TGCAOCAGCT GATOAQCQCC CTTTCCTTCT 1 

- ; ^c- - , v \ - . <. a- xgga, \ ggo * rvja\aaa. a - 

GTCTGCGAGG AAAGTGTCCA GTGTCGAGA 5Gc 1CTGC 'CTOAS'j ""TTaAOOJs--.^ > -7 x 3 

AATGGCAAGC GTCGTTCAGC TGGAGCAGAA GQAAGGGC? S>G UKKK3 1CGGTGGGG 177/j 

TCTGTGTTOA AGGGAAACGA AGCAGAAGCC AC7GTAATGA TATGTGACAA T.AAAAC CGAT 1833 

GAATGAAAAA AAAAAA.AAAA AAft&AAA&A?>. AAAAG A ATTC 1H7 ^ 

G!) I G FORMAT.; Gf; FOR Si?Q 10 1-0 ; 1 H : 

!A> LENGTH; 430 sanino acids 
iS! TYHl ; affii.no acid 
its} TOPGLGGsG linear 

fix! f4OLSC0T.fi TVP£ ; protein 
Met His Val Arg Ser Leu Arg Ala Aia klm Pro His Ser *h« Val ftla 

1 s is 

Leu Trp Al» Pro Leu Phe Ler i-u Arc Ser AU Leu Aia Asp Pfce Ser 

20 as 30 

Leu Asp Asm G.Iu v, ; ; eis Ser Ser Phe lie His Aro Arq .uo; Arcs Ser 

35 4 0 45 

Gin Giu Arg A.og Oio f4et Gin Arc? Giu lie Leo sso lie Lsu Gly Leu 

Sfl SS 40 

Pro His g Pro Arg Pro His Lea Gin Gir Lye Has Asn Ser Ala Pro 



-60- 

M«t Phe Met Leu Asp Lew Tyr Asr, Aia Mafc Ala VAX Giu <3Iu. Ssr Giy 

8& m m 

Pro Asp Gly 01 n Giy Phe ,;cr Tyr Pro Tyr Ays Ala Gal PHe Ser Thr 
100 105 110 

OXn Gly Pro Pro Leu Ala Set Leu Sin Asp Ser His Phe Leu Thr Asp 



Ala Aep Met. Val Me!: Ser Phe VGA, As,e Leu Val Glu Hrs Asp Ays Giu 
130 135 140 



it ,i i 

14 5 ISO 355 IS 9 



Aye Tyr 
XSS 170 175 



Ays Asp Tyr lie Arq Glu Arq She Asp Asn Glu THr Pee Giu lie Thr 

180 185 ISO 



Vai Tyr Gin Vei Lex; Gin uiu His Ser Gly Arc; Giu Se;: As:p He;.; Phe 
1 5T> 200 20S 



Aeu Heu Asp See Aug Tar lie Trp A.A 

210 215 

Phe Asp lies The Ala Thr Ser Asn BP 



Asn lt>m Qly Leu Gin Leu Ser Val Glu THr Leu Asp Sly Glr; Sex lie 
2SS 250 25*> 



As A Pro L-v'3 Leu Ala- Gly Leu lie Giy Arc; His Gly ?ro Sirs Hun Ays 

26 S 265 270 



Glo Pro Pile Get: Vu i Ala Hue Phe Lye Ala The Giu Vei His; Lee Arg 
275 280 285 



Ser lie Ar« Ser Thr Giy Giy Lys Gin Arq Sex Sir Asr. Arq Ser Ays 
2*0 ' 2SS 300 



Thr Pre Ays Ase Giu Giu Ais Heu Arp Met Ala Ser VA1 Ala Giu Asa 
305 310 315 320 



Ser Ser Ser Aso Gin Arq Gin Aie Cys Lye Hys Hie Glu Aeu Tyr Val 
32S 3M 335 



Ser Fee Arq Asp Leu Gly Trp Sir Asp Try lie lie Ala Pro Giu Gly 
340 3*5 'ag; 



Tyr Aie His Tyr Tyr eye Glu Giy Glu Cys Ala Pne Pre leu Ass Ser 
3SS ' MQ 3SS 



Tyr Met: Ass Ala Thr- Aen His Ala Tie Val Glu Thr Leu Val His PHe 
3?0 TVS 380 



wo 



Xi.-i Ser v.;, I : ; Tyr Pns Asp A;;o S-sr §er A;;n V>G. lie ) 
405. 4 Hi 4 x5 



Lys Ays Tyr Arg Asr; Met Va;s Wi Aro AGs Cys Gly Cyg. J 




• v i. ; OR • ;: UiA.L :: OU r C £ . 




GEAK: PROTAGA'' 



GAP DSSCSI ATION; SSQ ID SC S t£j" 



CGGOAGAGTA GCCCCSGCCT CGAGGCGGTG GCXTX'CCCGGT ' 

CGCCCCGCCC CGCC0CCC8C GQCCGGGCGA GGGCAGGATG GTTOCCGTC'G GGGGGACCCC 
I AGCCGATOCG CGCGGGCTGA GGQCGCGAGG TGAGCGCCCG 



; ACC GCG CTC COG GGC OCG CTG TGG CTG CTG GGC CTG 
Thr A Aeu ' Giy ?ro Ip Trp Asu U-u Gly Leu 



120 

188 



420 
480 

52a 



. TGG GGG I 
■ Cys Ala 



; s ccc 

i Gly Giy Gly Giy Fro Giy A<su Arg Pro Pro Pro 



WO 9fmmt 



CAG CGA CG 
Gin Arg Ar- 



Leu Gly Lev; Poo Gly lug 



: GCC GCC TCC s CTG CG? GCG GGG GCG GCG CTC TTG ATG 
■i A i ,i Ala S«;r Arg Leu Pro AG. Sor Ai« Pr o Leu Gho Met 



' ATG GCC GGG GAG GAG GAG GAG GAC GGG GGG 
■cu: Ala Giy Asp Asp Asp Glu Asp Gly Ala 



AAC 

Asa mt V&l Giu Arg Asp Arg Ala Leu Gly Kiss Qln Glu Pro His Trp 



AAG GAG TTG CGC 'ITT GAC CCG AGG GAG ATG GGG GGT GGG GAG GCG GT 
Lys Glu Phs Arg Phe Asp Leu Tnr Gin 1I« Arc Ala Giy Glu Ala Va 



vCA G "T \i t ! ~G ^ v. J 

Thr Ala Ala Glu ?he Arg lie Tyr Lys V«l Pro S«r lis? His Leu Leu 

14S ISO 155 

AAC AGG ACC CTC GAG GTG AGC ATG TTG GAG GTG GTG GAG GAG CAG TGC 

Asrt Arg Thr Lay His V'sl S-sr Met Phe Gin Val Val Gin Glu Gin Ser 
ISO IP 170 



Gly As; - " • , . .. . Cyx 

190 195 200 205 

^ %\ v. N X 1 " ' " i 

Trp > G A} < ^ A « A Glu 

210 21 S 22« 

ACT < " 1G AGG GTG GAT CC1 GTG GCC CGC GTG GTG GG1 

Tt i?: Glu Asp Gly Ri.s Ser Gsl A;;p Hro Gly Geu AGs. Giy Leu Goo Gly 



12 So 



WO 5G7418SS 



Ala Ssr Pro Ser Fro II- 



< Arq Ala Vai Arg Pro Leu Arg 



AGG AGG CAG CCG AAG AAA ACC AAC GAG CTG CCG CAG GCC A-v; CGA CTC 

Arg A ,- in pn; 1"- La Get v ^ ... . - >< o A-j < Lao 

270 2?S 280 S8S 

CCA GGC ATC TTT GAG GAG GTC GAG GGG TCC CAG GGC CGO GAG CTG TGC 

Pro Giy Lie Phs Aps: Asp V s CU 7a; -V -V Alo GA ; Cys 

290 2.95 300 

CAT -v, CAi GA TAG 3TC -AC TTG 7 AG VA GA E7C TOG 7TG GAG 

Arg Arg His GA; Leu Tyr Vai Ser S'he CG n Asp L,->u Gly Trp Per; Asp 

305 310 MS 

i-'" / ^ "v- oG s a\ ^- * x b,> ; v 

Trp Vai lis Ala Fro GAn Gly Tyr Ser Ala Tyr Tyr Cys Au G Ciu 

320 325 330 

TGC TGG TGG CCA CTG GAC TGC TGG ATC, AAT GGG ACC AAG CAG GGC ATC 

Cys Ser P.he Pro Leu Asp Ser Cya 'A t A ? :-. Ala Thr Asn HA Ala AU? 

335 340 MS 

CTG CAG 1 CTG GTC GAC CTG ATG AAG CCA AAG GCA GTC CGC AAG GGG 

Uu lit, Ser Leu V«i His Leu Ms?: Ays Pro Asn Ala Vai Pro Lys Ala 

350 3§S 360 ' MS 

TGC TGT GCA CCC ACC AAG CTG ACC GCC ACC TCT CTG CTC TAC TAT GAC 

Cys Cys Ala Pro Thr Ays Leu Ser Ala Thr Sgg Vai Law Tvr Tvr Asp 

370 375 380 

A " G\ n f v. ««G \ LA ACA C G G AAG 

Ser Ser Asn Asn Val lie Leu Arg Lys; His Arg Asm Met Vai Va.1 Ays 

$m 390 3#5 

U i ' ,< v v y \ i :GA 
Ala Cys; Giy Cys His. 
400 



Git IGFOGAATiGN GGG GGG IT AG .AAA. 

AG SKGGGGCE CHAGACTEAISTICG. 

GA: AKGGTA ; A.A. ammo acids 
GA TYPE; amino acio 



f gagaccls TGGG: protean 

V. SEQDANCS CSSGRiGTXCN ; SEC ID AG: GO: 

Mai: Tor Ala Leu Pro Giy Pro Geo Trp Geu Geo Giy Aau Ala Leu Cys 

? 5 TO 15 

Ala Leu Gly Gly Giy Giy Pro Giy Leo Arg Pro Pro Pro Gly Cys Pro 



W® $7/41881 



.64- 

Gin ! i s > XX* 

as 40 45 

Leu Ala Vail Ley Gly Leu Pro Gly Arg Pro Asg Pro Arg Ala Pro Pro 
50 SS ©0 

Ala Ala Set- Arg Lau Pre; Ala Per Ala Pro Leu Phe Mat Leu Asp Leu 



i , - ' . ? , a Glu 

as m m 

Arg Arg Leu Gly Arg Ala Asp Leu Val Met: Par Phe Val Asa; Mac V«X 

100 105 H0 

Gla Arg Asp Arg Aia Leu Gly His Gin CPU; Pro His Trp Lys Glu Phe 

115 120 .125 

Arg Phe Asp Leu Thr Gin lis Pro Ala Sly Olu Ala Val Thr Ala Ala 

130 135 140 

Glu Ph<s Arg lie IV- Val Pro Gar lie His Leu Leu Asa Arg Thr 

US 150 155 ISO 

Leu His val ssf »M«t Phe Gin val v«l Gin Glu GXa Ser Asn Arg Glu 

im 170 17S 

Ser Asp Leu Pha Phe teu Asp Lea Glr. Thr Leu Arg Ma Gly Asp Glu 



Gly Trp Leu Val Leu A;;p Val TP,r Ala Ala Ser Asp Cya Trp Leu Leu 

1.SS 200 205 

Lya Arg His; Lys Abo Leu Gly Leu Arg Leu Tyr Val Glu Thr Glu Asp 
210 315 220 

Gly His Ser. Val Asp Pre; Gly Leu Ala Gly Lou Leu Gly Gin Arg Ala 
235 230 235 240 

Pro Arg Ser Gin Gin Pro Pas Val Val Thr Phe Phe Arg Ala Sar Pro 
245 250 255 

Ser Pro lis Arg Thr Pro Arg Ala Val Arg Pro Lea Arg Arg Arg Gin 
350 265 270 

Pro Lys Lys; Par- Asa Glu Leu Pro Gin Aia Asn Arg Leu Pro Gly lie 
275 280 285 

Phe Asp Asp Val His Gly Ser His Gly Arg Gin Val Gys Arg Arg His; 
290 205 30D 

Glu Leu Tyr Val Sea Phe Gin As;p Lau Gly Trp Leas Asp Trp Val lie 
305 310 315 iZQ 

Ala Pro Gin Gly Tyr Sar Ala Tyr Tyr Gys; G:u Gly 11; Gys; Sar Phe 
32S 330 335 



wo mmmi 



■vetnammmt 



Pro Leu Asp Sfcr Cys Hst Asn Ala rtxt ten His Ala lie rg: 



Leu Val His Lftu Met Ly* Fro A:sn Aia Val Pro Ly« Als C-s. Cv;< ?,-,•■■> 
3S5 -.H:S 

Pro Thx Lys Leu Ssr Ala Tor Ssr Wi Leu Tyr Tvr Asp Ser Ser «sn 
3>?0 375 390 

Asr V*i lis Leu Arg Lys His Arg Assn M«r, Vsl Vsi Lvs Ala Cvs gj v 
Cys His 



(2; \o v> » >> ; v ^ - ; 

i i) SStfJBH N i *RAn > STI > 

(A! • snqth I 2>S base pairs 

o s?c , <. . v i 

^ UJi SOURCE s 

f -c Rxuag 

<F; TlSSyg TYf'H; EMBRYO 

!Aj SAME/KEY; CDS 

(B) LOCATION ; 93. .1289 

GO; OTKSR INFORMATION; /f<;nc;:ioiv "OSTKOGgKIC r-'ROTE.T!*'' 
/product- »ffiOP2~PI>* 
/note«= <f mOP2 cDNA" 



- ?VCA r XTCC GTC xiQ 

ACCAGTGGAT GCGCGCCGOC TGAAAGTCOG AG ATG OCT ATG CGT < 
Met AI& Met Arg I 



■ GST 

**** ^ N N - x TU ix 

CCG CGT CCC , CAC ACC TGT CCC GAG CGT CCC CTG GGA GCG CGC SAG 
t > i U ^ 

" N a t av> ? G CTG 5 A CCG iA 

Arg Ascg Asp Met Gin Arg GIu He hm Ala Val Leu Giv Lea Pro njy 
* P 4S 5G S5 

CGG CCC CGA CCC CGT CCA CAA CCC GCC OCT. GGC COG C'AG C"A GC« 
Arg Pro Arg ?ro Arg Ala Gin Pro Aia Ala Ala Arg Gin Pro W« S«r 



wo mmmi 



:r cr »'•> f ~ .a. cm: 

Ala ro Lfi'j Phs % n ! 



CCA CCA CAG CCT CAC 'AAA GCC CGT CCC GAC CGG GTC ATG 
Pto Pro ®ln hi a Hiss Lsu Giy Arg Ala Asp Aeri Val Mat 

55 100 



AG C 7 fc A\C A s ACC 

Ser Phe V:;i Asn AsA: VAI GA.; Arc: Asp Arg Thr 



GCC TAC CAG (JAG 



CCA CAC J AAA GAA TTC CAC CAC GAC > ACC CAG ATC CCT ACT GAG 

Pro n Trp l Glu Phe t PCs Asp * Thr Gin <. Pro A< Giy 

128 125 130 13S 

GAG OCT GTC ACA CCT ACT GAC TTC CGG ATA TAC AAA AAA CCC AGC ACC 

Gli.i Ala Val Thr Ala Ala CU; Ph« Arg Xl« Tyr Ays Glu Fro Set Thr 

1140 1*5 ISO 

CAC CCG CTC AAC ACA .ACC CTC CAC ATC AGC ATG TTC GAA GTG GTC CAA 

His; Pro Peu Asn Thr Thr Levi His lis Ser Mat. I>b« GIu Val v»l Gin 

155 im %'BB 



■ Asp l>e* 



TTC TTT 
Phe Ah« 



■ l CI V A! fcCA KCA GCC 
Gen Arg Ger Giy Asp Glu Giy Trp Lex; Val Leu Asp Xi« Thr Ala Ala 

IBS ISO 

AOT GAC CGA TGG CTG GTG AAC CAT GAC AAG GAC CT3 GGA CTC CGC CTC 
Ser Asp Arg Trp X,«u 1.8 u Asr, His His Ays Asp Geo Gly Leu Arg isy 
200 205 210 215 

Af !A , G,C. GAG A, * t 

Tyr Val GIu Thr Ala Asp Gly His Ser Met: Asp Pro Gly leu Ala Gly 
220 225 23 Q 

CTG CTT GGA CGA GAA CCA CCA CGC TCC AGA CAG CCT TTC ATC GTA ACC 
hew Lsu Giy Arc; Gin Ale. Arc Arg Ser Arg Gin Pro Phe Get VaX Thr 
235 240 245 

TTC TTC AGG GCC AGC CAG ACT CCT GTG CAG GGG CCT CGG CCA GCG AGA 
Phe Phe Arg Ala Ser Gin S«r Fro Vsl Arg AGs Pro Arg Ala Ala Arg 



CCA > N 

Pro he;; Lys Arg Arg Gin Pro Ays Ays Thr Asn Glu Cry Pro A; Pro 
26S 270 2 AS 



AAA CTC CCA GOG ATC TTT GAT GAT GCC GAG GST TCC CGG CGC AGA 
Asn Ays Aeo Pro Giy He Phe Asp Asp Giy His Gly Ser Arg Gly Arg 
2SD 285 236 2S5 



WO 57/41885 



om 7TT tgc : - Vo a r \G ere r\, stc agc ttc g ^ m goc 

Gl« Vial Cys Arc; Arg s Glu v h« GIv 

300 3 OS 310 

TOG TC A'i AG GOC TAG TAT TA TOT 

Trp L-su Asp Try Va! lie Ala fto Gin Gly Tyr Ser Ala Tyr Tyr Cvs 

3 IS 330 323 

GAG GGG GAG TOT GOT TTC CCA CTC GAG TCC TGT ATG AAC QCC AGC AAV 

Giu 01 y Gla Cys Ala Ph.-? Pro U-u G:;p Ser Cys Met Asa Ala TAr Asn 



.XT .nay 
His; Ala 21a Leu Gin Ser Leu Val His L«« Met: Ays arc Asp Tai Val 

345 350 353 

CCC AAG GCA TOC TGT CCA CCG ACC AAA. CTG AG'? OCC ACC TCT GTO CTG 1217 
Pre Cys Ala Cys Cys Ale Pro Thr Ays Leu Gar Ala Thr Car Val L-sa, 

3S0 MS 370 375 

r,A( tat he nc< mc m A*l g e hi er<3 cm »** an cot ?sac *tg u«s 

Tyr Tyr Asp Gar Ser Asr. Asn Vai Ala Aa\i Arg Ays His Arg ten Met. 

330 385 390 

GTG OTC AAG GGC TGT GGC TGC CAC TGAGGCCCCG CCCAGCATCC TGCTTCTACT 13 AS 
Vai Vai Ays Ala Cys Gly Cys His 

AGCTTACCAT CTGGCCGGGC CCCTCTCCAG AGGCAGAAAC CCTTCAA-TGT TATCATAGCT 1379 

CAG AC AC-GO G CAATGGGAQC CCGATCACTT CCCCTGGCCA GTTCCTCCTA AAATTCTGOT 1439 

CTTTCCCAOT TCCTCTGTCC TTCATGGGGT TTCGOGGCTA TCACCCCGCC CTCTCCATCC 1* 99 
f^r<\U, - > i AA .C - \ ^ 1 ^ . ! $ GTG-V--A 3<-T 
! ■ "" '• • ' C : » ... ^ 

AATGGCAAAT 'fCCGGATGGT CFAAGAAG : " CO f ;GAA"T lAGA ? A-\ AC GAT CTG GGC ' 1679 

CTCA CACCA TTCAT1 < <T XSGAC ATTT1TAGGT ATAACAGACA CATACACTTA 173 9 

A V * * — v» V » \ v «• - VA, 1799 

x ^ s ^ : n „ > y ,v tt ims 

^^^^ hhQ 1319 

GGAATTC l926 



G3) - * k 

ii) SAiQUZtrCS. CHARACTERISTICS; 

{A} LENGTH; 3 99 amino aeMs 
iS} TY : amino ecia 



wo vimmi 



-68- 

(iii MOL'SCULt; T¥?g. protein 
!>xi; SEQl.'£«C DKs iUPTi - SSQ It GC 22 
Met Ala Mst Ar« Pro Gly Pre; Leu Trp Lou Leu Gly Leu Ala Leu cys 

i s as is 

Ala Leu Oiy Gly Gly His Giy Pro Asg Pro Pro HI.:; Thr Cys Pro Gin 

20 25 30 

Arg Arg Leu Gly A.la Arg CI;.; Arg Arc; Asp Met Gin Arg Glu lie Leu 

35 40 45 

Ala Val Loo Gly Leu Pro Gly Arg Fro Arg Pre; kxg Ala Gin Pro Ala 

so ss m 

Ala Ala Arg Gin Pro Ala Ser Ala Pro Leu Ph« Met b&u Asp b&u Tyr 

S5 70 75 ip 

His Aia Met Thr Asp Asp Asp Asp Giy Giy Pro $>ro Gin Ala His Leo 



Sly Arg Ala Asp Leu Val Met Ser Phe Val Aso Met Val Glu Arg Asp 

loo lbs no 

Arg Thr Leu Gly Tyr Gin Glu Pro His Trp Lys Glu Phe ills Phe Asp 

115 120. 12.5 

h»u Thr Gin lie Pro Ala Gly Gin Ala Val Thr Ma Ala Glu S'he Arg 



lie Tyr Lys Glu Pro See Thr Hxs Pro Leu Asn Thr Tin: Leu His He 

145 ISO %$% 160 

Ser Met Phe Glu Val Val Gin Glu His Ser Asxs Arg Glu Ser Asp Leu 

165 1W 17S 

Phe one tai Asp Leu Gin. Tor Leo Arg Ser Giy Asp G'iu Giy Trp toe 
ISO 185 im 

Vsi Leu Asp He Tor Ala Ala Ser Asp Arp Trp Leu Leo Ass His Hi s 
1SS 200 205 

Ays Asp Leo Giy Leu Arg Lew Tyr Vol Glu Thr Ala Asp Giy His Ser 
21Q 2io 220 

Met; Asp Pro Gly Leo Ala Gly Leo Loo Gly Arg Gin Ala Pro Arg Ser 
225 230 2JS 240 

Arg Gin Pro Phe Met Vai Tor Phe Phe Arg Ala Ser Gin Ser Fro Val 
245 250 255 

Arg Aia Pro Arg Ala Ais Arg Pre Leo Lys Arg Arg Gin Pro Lys Lys 
260 2 OS 27 0 



Thr Asa Giu Coo -r: His Fro Asn Ly.s Gsu Pro Gly lie eh< Asr; Aso 
275 280 2 g$ 

C y '*> Giy Mi Giy Ar<; , Vai C ys Arc? A? q His Ciu in Tvr 

290 235 360 

vai Ser -k >u Asp Lsu Giy Trp i - Asp Txp Vsl. lie Ala Pro Sit) 
30t! 310 »S .3 2 ft 

Giy Tyr s«r Ala Tyr tyr Cys Giu Giy Giu Cys Ala Phs Pro L*u Asxj 
335 330 -,- as 

Ser Cys Mac Asxs Ala Thr Abq His Ala .1.3 e Leu Gin Set L«i Vai His 
340 345 

Ley Met Cys Pro Asp Vai Vai Pro Ly* Ala Cys Cys Ala Pro Thr Cys 

3?S 360 36$ 



l»su Ssr Ala 
370 



Leu; Tyr Tyr Asp Ser Ser Asn A30 Vai lis: 



Leu Arg Lys His; Arg & sn Gar v&\ Vai 1:,-- Als Cys Giy Cv;3 His 
385 3S0 3*5 

(2! I^FOHMATTCA! FOS SKQ ID SCV23- 

ii) > 1 <. i„-.x * - 

CM CS&GTK ; .1362 basse sjairss 
<B) TYPE: nucleic acid 
GO STRANGENESS: isiscGe 

i»i TOPOWSGVs linear 
Cii; HOliSCULS TYPE; cOS-JA 



Use? PSATUS8G 

>A; 8AMB/R£y : COS 

!B5 LOCATION: 1 . .13 S3 

GO OTKSS INSGT^rATIOS- /JabeX. 'OG'JA* 



eu Arg Asa Thr Ser GTa 



\ : j » AT'' SSI CT ' AT.*; TV VT ] VC ACC CCC SCG 

N u 1 ' « <■ N ii am ■ Pro 

20 2S 30 

GCC GTT SAG GCC A CAO TCG GGS ATT TAC ATA GAC SAC GGC GAG GAG 

Ala Vai Olu V , Thr Gin Giy lis Tyr . aso Ash C Lys Asp 



CAO AGG AT- ATG CAC AGA GTG CGJ AGS GAG GAC GAC AAG CTC GAC (7TV. 
Gir! TJU ' His Al 3 v &* t*u S?r G;« Asp Asp Lys Leu Asp Vai 



WO $7/41881 



TCG TAC «AG ATC 
Sax- Tyr Giu lis 



GTG , fi- TTr -TO- .Co.- *" vs. > v. ' 
Leu Giu i'-'he Lsu CSiy J is Ala Slu Arg i 



CTG AGC ACC CAC CAG TTC TCG CTG AGG AAG TCG OCT CCC AAG TTC CTG 
Leu Gar: Ser His Gin Leu Ser Lsu Arq Lys Ger Aia Pro Lys Arse Leu 



Asp .G.; Asp Asp Asp Tyr Giu Arg Gly His Ary Gas Ary Arg Ser Aia 
11 5 120 121V 

GAG CTC CAG GAG GAT GAG GGG GAG CAG CAG AAG AAG TTC ATC AGC GAG 
Asp Lets Civ. Giu Asp Gixs Gly Glxs Gin Gin Lys Asa; Pha lis Thr Asp 

130 135 140 

CTG GAG .AAG CGG GGG ATC GAC GAG AGC GAG .ATC ATC ATG ACC TTC CTG 
.l>eu Asp Lys Arg Ala tin Asp Giu Sec Asp lie lie Ms!: Thr Phe Leu 
145 ISO 155 ISO 

AAC AAG GGG CAC CAC AAT CTG GAC GAA. CTG GGT GAG GAG GAG GGG CG'S" 
As;-: Lys htg His Kis Aar. Vai As?, Giu Leu Arg His Gin. His Gly Arg 

l<$5 1?S 175 

CGC CTG TGG TTC GAC GTG TCG AAC GTG GGG AAG GAC AAC TAG CTG GTG 
Ary Leu Trp Pits Asp Tal Sex As;n Val Pro Asn Asp Asn Tyr Leu Tai 



ATG CTG 
mt Ala Glu Leu Arg lie Tyr Gin Ash Ala Asn Qio Giy Lys Trp Lsu 
135 200 205 

ACC GGG AAC ACQ GAG TTC ACC ATG ACG GTA TAC GCC ATT GGC AGC GGC 
, f < G < - \ i ! 

210 21S 220 

V T v V - As. h A 

Thr Leu Gly Gin Kis Thr M-ss: Giu Pro Lsu Ser Ssr Val Asn Thr TAr 
aas 230 235 340 

, ~ - - - : - \ v v cac 

Gly Asp Tyr vTCi Gly Tip Leu Glu Leu Asa Vai Thr Gin Gly Leu His 
245 250 255 

GA r;G il xK AAA ~<\ LA, sC AA: GA~ G ATC TAG V vGA gga 
Gi.i Tip Leu Vai Lys Ser Lys Asp Asm His Gly Pe Tyr lis Giy Ala 
260 ' ?S 5 2T0 

1A GC v. ' N < P> <>' «G G': AAG <- v G&i hC hTT GGA 

His Aia Vai Asn Arg Pr» As;p Arg Glu Vai Lys Ley Asp Asp lie Giy 
27S 280 285 



K.rz?m*m?B 



c - Xi - , - \ — : f AT -; ATr 

Leu lis His Arg Ays Vai Asp Asp Glu PCs (Jin Pro ?hs> Met Tie Giv 

2*8 29<i 300 

TTC TTC CGC GO A GCG GAG CTG ATC AAG GCG ACG GCC CAC AGO AGG CAC 

Ahe Pha Arg Gly Pro Glu Lao lie Ays Ala Thr Ala His Ser Sex His 

3P5 3X0 31S 32Q 

CAC A U C -S 'V X AA CGC «j AAG rCG 

His Arg Ser Ays Arg. Sar Ala .Ser His Pro Arg I,ys Arg Ays Lys Ser 

325 330 ' 333 

GTG TCG CCC AAC A&C GTG COG CTG CTG GAA GCG ATG GAG AGC ACG CGC 

Vsl Sex- Pro Ann Asn Vai Pro Asu Abu Glu Pro Mel; Glu Ser TAr Mg 

3*P 345 350 

AGC CCC CAG ATC CAG ACC CTG TAG ATA GAG TTC AAG GAT CTG GGC TGG 



CAT GAG TGG ATC ATC GCA CCA TAG GGC TAT GGG GCC TTC TAC TGC ACC 
His A?r- Trp lie lie Ala Pro Glu Giy Tyr Giy Ala Pha Tyx Cvs Ser 

370 3?S 380 

GGC GAG TGC AAT TTC CCG CTC AAT GCG CAG ATG AAC GCC AGG AAG CAT 
Gly Glu Cys Asn Phe Pre- L&n Asn Ala His Met Asn AU Thr mn His 
390 3SS AQ0 

GCG ATC GTC GAG ACC CTG GTG CAC CTG CTG GAG GCC AAG AAG GTG CCC 
Ala lis v«l Gin Thr h&u Vai His t.eu Lao Glu Pro Ays Ays Vai Pro 



Gys Cys Ala Pit, Thr Arg - Leu ;ry ; , A y, Leu y ro Vai Li ... Tyv 

*S0 AM 430 

AAC GAC GAG AAT GTG AAG GTG AAA AAG TAT AGA AAC ATG ATT 
Asn Aap Glu Asn Vai Asn Geo Ays Lys Tyr Arg Asn Has; He 
435 440 445 



GTG AAA TGC TGC GGG TGC GAT TO A 
Vai Lys Ssr Cys; Gly Cys His 
4 SO 455 



INFORMATION FOR SSQ ID HO; 24 ; 

^ SSCCKAGS CAASACAATP JSTICG 

CAS LENGTH; 4'iS amino aciGs 
iB) TYPE; awi.no acio 
CO; TOPOLOGY; i inaax 

;iis MOATGULH nos- nrssain 



Cxi? SBQUEKCK DSSC.ST TCG" G SSQ 10 »0:24 



wo wmm 



-72- 

mt Ser Giy Leu Arg t „ , Ser GIu Ala Vai ' Val Leu Aia Ssr 

i S JO i § 

Leu GP Us Sly M t v ,> t«v Le S G > 1 - V< » t U , 1 j. - < pro 

30 25 30 

Ala Vai Giu Ala Thr Gin Ser Giy lis; Tyr I, Asp Asm Gly Lvs Aso 

35 40 45 

Gin Thr He Mat His Arg Val Lsu Ser Giu Asp Asp Lys Lau Mi> Val 

SO 55 SO 

Gar Tyr Giu lis Leu Gi.u Phe Leu Gly lie Ala Giu Arg Pro Thr Ms 

65 TO 75 30 

Leu Gar Ser His Gin Leu Gar Lsu Arg Lys Ser Ala pro Lys f'hs Leu 

85 90: SS 

Leu Asp Vai Tyr His Arg ll« Thr Ala Giu Giu Gly Geu Ser Asp Gin 

•1<M* 10$ 110 

Asp Giu Abo Aso Asp Tyr Giu Arg Gly His Arg Ser Arg Arg Ser Ala 



Asp Leu Giu Giu Asp Giu Oly Giu O'in Giu Lys Aso i-ha iie Thr Asp 
130 135 3.40 

.Ursi Asp Lys Arg Ala He Asp Giu Ser Asp 11* lie Ms* Thr Phs Pau 
145 150 155 ISO 

Asn Lys Arg His His Asn Val Asp Giu Leu Arg His Giu His Gly Arg 

ASS. r?c> r.?s 

Arg Leu Trp Phs Asp Val Ser Asn Vai Jro Asn Asp Aso Tyr Leu Val 
180 1SS 130 

Ms;: Ala Giu Leu Arg P.O. Tyr Gin Asn Ala Asn Giu Giy Lys Trp Leu 
195 280 205 

Thr Ala Asn Arg Giu j?hs Tor lie Thr Val Tyr Ala iia Oly Thr Giy 
210 2X5 220 

Thr Lau Sly Gin His Thr Met Giu Fro Leu Ser Ser Val Asn Thr Thr 
225 230 235 240 

Gly Asp Tyr Vai Giy Trp Geu Giu Leu Asn Vai Thr Giu Gly Leu His 
245 250 255 

Giu Trp Leu Val Lys Ser Lys Asp Aso His Giy IPs Tyr He Gly Ala 
2S0 MS 2?e 

His Vai Ast) Ai ; Fro Ast Arg Giu Va Lys ; i Asp T.l Giy 

275 200 285 



Leu lie His Arg Lys Vai Asp Asp Giu Fhe Giu Pro Phe Met He Giy 

2 SO 2SS 300: 



mm Ph« Arg Sly Pro Glu Leu li« Lys Ala Tisr Ais His 8e- &~ 

His hxg Sar * Arg i \. s-r His Pro A K g L , , , , (, vs Ser 

Vai Ser Pro A;sn Asr, Vai Pro Leu Let;. Giu Pro Met Gin $<?r ^ Arq 
345 3SS 

Ser Cys Gin Met Gin » ^ - k = •: Asp h „ a-d le. Glv ... 
355 360 36 i 

Hi a Asp Trp lie He Ala Pro Glu Gly syr Giy A A a Ph « Tyr Cys Ser 
1,0 375 38< j 



A La lie VaO Gin Tar 



. Asa AU His mt Asm Ais Thr Asm His 

His Leu Leu 01 n Pro Lvs Lys; Val Pro 
41© 4 v S 



Lys; Pro Cys; Cys Ala Fro Thr Aro Leu Glv A": 

420 ' 4 25 

^ ; A Am. \ ,1 ASA Leu Lys l,v< 3 

V&I Lys Ssr Cys Gly Cys His 
«50 455 



C>; t 5,. COS SCO ID C0:2=: ; 

! i . < ERimCS! 

H 1' < i < , 

B; type; r,u< ieslc acid 
(C; STRASDSSHBSS : sinals 
(»i 1-6P0L0GY-. Unaar 

0U; HOAKCGLE CYF.Hs pxOt«in 



(ixS FEATURE: 

!A; SAME/CEV: CAS 

C8S LOCA'T TCC G> . GGGV 



:x - -v'GC ; c^ ... -G - ;g-, i :.c , 

GGATCCGGGG CGCTGTGCCA TCCTTGrTCCT OGAGGCOTCG CTGCATGCGA GTCCGCTAAJ 

« £ -v- A CTC OTA ::; x c r^; GOT 

Us f>ia Ar< Pi > G x Leu Leu trp X*s* r,a« y Le SG 
1 s 10 

CTG TGC GOO > 000 GGC GGT CAO OCC TCG OAT 00C 00G TAG 0TC TOT 



CCC CAG CGT CGA CCA A. -)* " ' GAG COO CGC G1VC ATG CAG COC GAG 
Pro Gla Asa Arg Leu Giy A«i Arg Glu Aro Arg Asp o-'o Air; Ar-g Glu 



ATT x 5 GAC ir CCG 

lie Arq Glu Val l, u Gly Leu Aia Gly Arg Pro „. Ser . , a Pro 



GTC GGG GOT CCC GAG CAG CCA GCG ACT GCG CCC GTC T1A AAA TAG GAC 
Val Giy Ala Ala Gin Gio Pro AIs Ser Ala Pro; io :. -A s f-AA leu Asp 



> s CCA 

Goo Ayr Arg Aia MAO Thr Asp Asp Ser Gly Gly Gly lor Pro GXo Pro 



CAG 

His Geo Asp Arg Ala Asp Lew 11« Mat Ser Pha V'sl As si J.le Val Giu 



CGC GAC i 
Arg Asp i 



Glu Ph* 5 
125 



TAT GAC CTA ACC AAA A'A CC ' GOT GGG SAG 0 " r G < * A O'O ACT GAG 
Ph« A:sp fceu Thr Gin lie Pro Ala Gly Siu AIs Val Thr kU Ala Gly 

3,30 135 14 0 

rrc cgg atc mc AAA gaa ccc act agg cac cgg ctc AAC ACA ACC CTC 
Vhe Arg llo Tyr Ays; Glu Pro Ser Thr His Pro hen Aso Thr Thr Geo 

145 ISO iss 

&C ATC I i GAA GT AA GAG GA 

His lie S«r Ast FHe Glu val Vgd CCu> Glu His Ser Asn Arg Qlu Sos 

i.so iss r?o 

3£ ' HC TIC T! A. \ v. 

Asp Geo PCs Ph« Lou Asp Geo Glo Tor Leu Arg Ser Gly Asp Glu Giy 
175 180 185 ISO 

TOO CTQ QTG CTC! GAC ATC ACA CAVA GCG AGO GAC CGA TAG CTG CTG AAC 
Trp Gee Val Loo Asp lis Tor Ala Ala Ser Asp Arg Trp Usu Geo Asn 



CAT «CG 

His 1 G- 1 " - ^ : 

210 215 220 



1 , & V 

j. <. < i " r „ 1 

22S 230 23S 

CGC CCC ACA CAG CCT TTC ATG GTT OCT TTC TAG AGG CCC AAC CAG ACT 

Arg Ser Arg Gin Pre Phe mt Col Giy Phe Ph« Arg Ala Asn Gin Cor 



240 24S 250 

CCT GTG CGG - , * s, ^ _ xx „ TA 

Pre Vai Arg Ala Pro Arg Thar Aid Arg |?ro &<su Lys tys Lvs Gin i.ru 

2SS 2S0 2C5 ■ S70 

AS? CAA ATC AAC GAG CTG CCG CAC TCC AAC AAA CAC CTA CGA ATC CTT 

Asr; ^5- Gsr. A, i r Asn. i Glv lis .Leu 



0 " <T " - - x - 1 \ , ? r ggg 

Asp Asp Qly His 3 y set His GiA hi 3 Gi . As] CG ? -A ,< As • His Giu 

CTC TAT <3TC AGG TTG CGT TAG CTT' GGG TGG CTG GAG TCT GTG ATT GCC 

teu iy * t :„>. \, , , r A < ^ >N>$ 

3 OS MO 315 

C TAT T&C TOT OCT GGG GA TAC « 

i-TO Gin Gly Ty? Ser Ais ryi Tyr Cys ALa Giy Glu Cvs He Tyr Pro 

320 325 330 

CTG AGG TCC TGT ATG AAC TCC ACT AGG CAT GCC ACT A TO TAG GCC f'TG 

Leu As ft Ssr Cys Mor A, sj is Thr Asn His \ < %{ -V, a , si' 

335 340 34 5 ' 

CTA CAT CTG ATO AAG CGA GAT ATC ATC CCC AAO GTG TGC TGT GTG CCT 

Vial p I j Mc r *t A<,p r»«> v< rA Lv 



5 ~~ , .AG 1214 
Thr Giu Gey Ser A i .:■ l ie Ssr T.,ei; Tyr Tyr A.u. Atq As;n Asa ten 

370 375 3 SO 

>" ATC JTA GG AC 3CC 1 GC TGC r>«? 

385 3>q 395 

* ! ** N l . — , - \GA i 3iS 

His 

4 00 

* -' n VJV "• A ' ;f ^ sG GAT AG1 f iAAc CCATGTCCACA • m 

U 11 X> ~ 1 CTCTG TG'T - « 1 TTATA M3S 

AC" GTG G TG A CCTCAGTAGC CCGATGTGTG A.TCI CCCCAA ACTCCC CGTA'? GCAGCCAGGG X4T5 

a a? ,r n jty s v . - ^ v vx ^ >T> X(jTC?s iSSS 

CCATGACAAG ATTTAGGTGT GTGGAGACAT GACCAGACTG GGCCTAGCAC TGCATAGCG 1674 



\2) XSFORMATIOS FAR SEQ ID KG: 26 
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a 3 ' > >. ^\ 

<A5 hmQTHi 3S3 amino aorOs 
S3) TV PS; amine acid 
i 0 > TOPOLOGY: linear 

<ii> MOLECULE TYPE: protein 

- " * ^ - v s 

Met Ala Alii Arg Pro Giy L*L.; Leu Trp L*u Leu Gly Leu Aia Leu Cys 

1- S 10 15 

Yal Leu Gly Gly Qly His; Leu Ser His; Pro Pvo His Vs»! Phe pro Gin 

20 2$ 30 

Arg Arc; Leu Gly v&l Arg Giu Pro Arg Asp Mor oin Axg Giu lie Arc? 

35 40 4S 

Glut Val Leu Gly t&\i Ala Giy Ar§ Pro Arg S-sr Arg Ala Pto Val Giy 

50 53 SO 

Ala Ala Gin Glti Pro Ala Ser Ala Pro Leu Phe Met Lau Asp Leu Tyr 
SS 70 75 m 

Ar« Ala M«c Tor Asp Mp Ser Gly Giy Gly Thr £-ro Gio Pro His Leu 



Aan lie Vsi Giu Arg Asp 

110 

Mg Thr Leu Gly Tyr Gin Gly Pro His Trp Lys Giu phe His Pho Asp 

IIS 120 125 

Leu Thr Qln lie Pro Ale Gly GlU Ala Val Thr &1& kle Giu Phe Arg 
130 13.5 346 

lie Tyr Ays Giu Pro Ser Thr His Pro Geo Asn Tor Tor Leu His lie 
MS ISO 155 ISO 

Ssr Met Phs Giu Val Val Gin Giu His Ger Asn Arg Giu S«r Asp Leu 

is 5 Vfp rm 

Poe ! < s £ > \ Gly Trp Leu 

180 1S5 190 

Vai iie T ^ N ) Arg % 5 His; 

XSS 200 205 

Lys Asp. Leu Giy Leu Arg leu Tyr Val Giu Tor Giu Asp Giy His Ssr 
210 21S 220 

lie Asp Pro Gly Leu Als Giy Leu Lsu Giy Arg Gir. Aia fro Arg Set 
225 236 33S 240 

Arg Giu Pro Phs Met Vol Gly Phe Phe Arg Ala Asa Gin Ser Pre Val 
24 5 2SQ 25S 



- 77 - 

260 265 27Q 

lift Asn Oln Leu Pro His s*r M,n Lys Hrs W« Qiv lie Leu a*f Aw 
275 2$0 285 

iy iih5 < s." iiis Oly A.rg « Va3 tys Arg Arg His Siu fcey Tvr 

Val Ser l>he Arg Asp Leu Qly Trp Ley Asp £«x: Vei lis a.U Pro «lr. 
30S 3i0 315 ' 323 

Oly Tyr Ser Ale tyr lyr Cy* Ala oly Glu Cys lie Tyr Frv Lou As« 
325 330 335 

Sec Cys Mex Asn Ser Tbr Asn His Ala Thr Met Gin Ale Leu val His 

349 345 3$0 

^ * 1 Pro Tits 

360 3S5 

Ala lia Ser Lssi Ley Tyr Tyr Asp Arg Asn Asn Asr, Val tie 



370 



■p«o 



Lot Arg Arg (Jlu Arg Asn Met v&l Val Qln Ala Cvs Glv <y* *< 

m no 3§s " 

(2) INFORMATION PQSv SKQ ID T0.27-. 

H; SDOTP.NCE >iV\ , : 

iAi .LENGTH ; 104 a;-, no acids 



;l) topology i i<««ay 
(iU mhSCQLS TYPE ; protein 

(ix; 

N ( - "' r-: <:sl f) 

(8> LOCATION; 1 . .104 

;o; oth.sk informatics ; /not: ex 

(si; SSQUSTTT OSSCRIPT >» SEC P. POG 

Cys Ala Arg Arg Tyr Lev Lys Val Asp Phe Ala Asp lie Oly Trp Ser 

Gly Trp lie lie Ser Pro Lys ser oho Asp Ale Too: Tvr Pvs «1» 
20 25 ' * ' 3 o 

Ala Cys 01 o Pbo Pro **« Pro Lys Ssr r. ftu r. ys y EC! Sar mn Hip M 
35 40 45 

Tnr lie Gin Per He Val Ala Arg Ala Val Gly Vai Val Pro Giy lie 



wo mimmi 



SO SS 60 

Fro Glu St© Cys Cys Val Pro mix hygMm Ser S«r l«eu Ser 11® Leu 
g5 ' ?-a ?S 80 

Ph3 *he Aisp Glu Asn Lys Asn Vsl val Leu Lys V«l 'Tyr Pro Asn Net; 

SS SO 55 

Thr Vii.i Slu Sex Cys Ale Cys Arg 
IOC 

(2} IN EOLATION FOR SBQ 10 EKL2S; 

Ixi N ' PLUTiTRIS'TICS 

•A; L.SM0TH: 102 a^ir.a a:::ids 
;.«} TYPE; amino acid 
t-ra> 

(us topology : linear 

iii> MOI.-SCULE TYPE; p.v;>!:«in 
tvi) ORIGINAL SOURCE ; 

50 SAPIENS 

ilk) F8AT0SS'! 

(£! LOCATION s X. .102 

<o; other: swokBAtxoR; /note* ».f*«*s : * : 



Cvs nys Lys His Glu lc\ Ty; Val Ser ?he Arg Asp Leu Gly Try Gin 

1 S 3 0; IB 

Asp TrT5 lie ll« A.- Pre G3u Gly Tyr Ala Ala : : <r Tyr Cys Asp Gly 

20 25 30 

Glu Cys S«r He Pro i^u Asn Ala His Met Asn Ala Thr Asn His Ala 
35 40 4$ 

lie Val Gin Thr Leu Val His Leu mi S'he Pro Asp His Val Fro Lys 
50 SS SO 

f'ru Cys Cys Ala Pro Thr Lys Leu Asn Ala 11a ;>«**■ Val Ley Tyr Phe 

Aso Asp Ser Ser Asn Val lie Lsu Lys Lys Tyr Arg Asn Met Val Val 
8S: 90 95 



Arc Ser Cys Gly Cp;? His 
158 

(2i INFORMATION FOR SEQ XL NO; 19; 



s SCT ARA - 1 11'- 

5 A) LENGTH ; 102 amino acids 



wo wmmi 



m TYPE ; amino acid 

tO STKAHDEPNSSSs -jinqle 

£D5 TQP0LOGV; linear 

f - C-L£ 

ivi) Oil n.VO. ^ - 

OO ORGANISM; HOMO \ P\ 

Use) FEATURE ; 

OP! RAOH/PRY: fror^i;-; 

u<> r>o at lo:<< i , : 

F-^ \ ^ - \ - 
<xi) SRQU8NCS DESCRIPTION: SBO V P' AO OR: : 

Cys Arg Lys His Glu Leu Tyr V«l Ser Phe Gin Asp Leu Sly Trp Gin 

1 5 10 is 

ABO US ftia f . r0 Qjy ^ ^ ^ ^ ^ ^ ^ Q ; . , 

2?> 2£> 30 

Glu Cys ser Phs f-'ca Leu Asa Ala His M«s Ash Ala Thr Astj His Ala 

II* Vsl Gin Thr Leu Vsi His Leu Met Asa Pro Glu Tvr Val Pro Lvs 

50 5S «<$ 

Pro Cys Cys Ala Pro Thr U>» Leu Ax;« AJa lis SfeT Val Hsu Tyr Phs 
65 70 ?S ' 80 

Asp Asp Ask Ssr Ask Vai Xls Reu Lys Lys Tyr Aro Trp Met V&l Vsi 

15 90 55 

Arg Ala Cys <31y Cys His 

106 

CPA XSFGRMATICSS POP. SEQ 10 HO, 30? 

U> RPoPPCRP CRARACAPPFOSTJ CS ■ 

LENGTH: 124 7 Base pairs; 
TV PS; nucleic acid 

STAARRR0OPSP ; "i; < 
TOPOLOGY; linear 

Hi; PPOLSCULB TYPE; cWh 

ivi) ORIGINAL SQURCP: 

;a) orgaoisra poor sapiens 

(F> TISSUE TYPE; BRA PS 

(ivt) FOATRRS; 

PA; ^AO£/KRy : CAP 

A3; LOCATION; 84 ..OSS 

J ORMA1 EOS { 1 ct« 
/not — B POP - 1 C0KA" 



n m mmmi 



TCTGGTCATC GCCTCGGAGG AAG ATG CCA CCG CCC CAG CAA GGT CCC TGC 
Met Pro Pro Pro Qln Gin Gly Arc; Cya 



\.: ,~:c c\: s r; ;i : r> - x - ceo 



CTG A ^ ^ CAG 

Lou Thr Arg Ala Pro V.3I Pro Fro Gly Pro A I ■: "C r Aia Lou Leu Gin 



OCT COG 
Ala Leu Gly Lfcu Arg Asp Gin Pro Gin Gly Ala Pro A: q !.<:•; Arg Fro 



GTT CCC CCC GTC ATG TGG CCC CTG PC" CGA GGG CCC GAG CCC CAG GAG 
'ATI Pro Pro Vu 1 Mst Trp Arg Can Phe Arg Arg Arg A:<g Pro Gift Gi\i 



ACC AGO TGT GCC TCG CGG CCG ACQ TCG 
Tbr Arg Ser Giy Ser Arg Arg Thr Ser 



TGC . A GAG GA CTG GGC Gl G GGA SAC AT( TT'G CG( CAC ATC 

Cys His val Giu Giu Leu Gly Val Ala Giy Asst. lie Val Arg His lie 

M si %m 10A 

CCG GAG GGC GGT GCG CCC AGG CGG GCC TGG GAG GCT GTC TCG GCC GGG 
Pro Asp Arg Gly Aia It-;: Thr Arg Ai« y-~ ■ Giu Pro val 5er Ala. AC: 
110 IIB 2.20 

GGG CAT TGC CCT GAG TGG AC A GTC GTC TTC GAC CCG TCG GCT GTG GAA 
Gly His Cys Fro ulu Trp Tbr Val Val Phe Asp Leu S«r Aia Val Giy 

i2S 130 135 

CCC GCT GAG CGC CCG AGG GGC GCC GGC CTG GAC CTG CGT TTC GCG GCG 
Pro Aia Giu Arg Pro Ser Arg Aia Arg Leu Giu Geo Arg Phe Aia Ala 



' GCC PC GAG CTG A.'C 



Aia ; 
170 



Leu Arg Glrs 



GTC 5CC CTG GGG CC 1 G CA ?G GGC 

Leu Val Pec Ala Lou Giy fro Pro Vai Arg A 5 a Giu Lou Leu Gly Ala 
ISO L§5 8»C 



hi i N rp A ~ ^ 

•205 210 215 

GCG CTA CGC CCC CGC GCC CCT GCC GCC TGC GCG CCC CTG GCC GAG GCC 

Ala 1 u s. - „■< v * * -> x- « Ma 

220 G2S S3 Q 

TCG CTG CTO CTG GTG ACC CTC GAG CCG GGC CTG TGC GAG CCC CTG GCC 

Ser Leu le-u L-su Vs eu Asp f A , Ala 

235 2*8 24S 



Arg Pro Arq Arc; Asp Ala Gu: Pr 
2S0 255 

GOT TGI CGC GGG CQQ CGG CTG TAG GTG AOC TTC CGC GAG GTG GGC TGG 

Ala Cys Arg Ala Arg Arg Leu Tyr Val Ser Phs Ar« Glu \GG Gly Trp 

2*7i3 275 280 

CAC GGG TOG GTG ATC GCG CCG GGC GGG TTC CTG GCC AAC TAG TGG CAG 

His Arg Trp Val He Ala Pro Arg Gly f>n« Lso Ala hsn Tvr Cvs Mr; 

28S 2*0 2*5 

«■ w ^ -\» g jg: :«. c ccg 

Gly Gin Cys; Ala Leu Pro Vai Ala Leu Bat Gl.y Set y Glv Pr;> Pro 

sm 3SS 31$ 

GCG CTG AAC CAC GCT GTG CTG CGC CCG GTC ATG CAC GGG GCC GCG CCG 

Ma tm Asjti His Ala VaX h*u Arg Ala Leu Mot His Ala Ala Ala Fro 



GGA CCC 
Gly Ala 



« * s X TAG 

S*r v.- r< , p » Asp 30 3«- Asc J v x &rcj G !>•£ 

350 355 ' 380 

GA GAC ATG G3 GTG CG <\G GCT ( nw ; & - AGGG* 

Glu Asp Gar. Vol Vsl Asp Glu Cys Gly Cys Arq 
365 270 



•GCGG s i CCGC PC 



M ■ IS? CRM AT I OG FOR S E Q it) NO ; 31 ; 

u: SF.QGEGC5 CHARACTERISTICS 

" > ICGA It ^ H 

31 > 8SS 



AiG; ! 
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^ SiLPiTPfOIP DGSCSIPTIO^; SEQ ID ^ " 

Mst tix- Pro fro Gio 0,1 n Giy Pro Cys Giy His; Hi 3 Leu Leu Leu Lea 

3 S 10 15 

Leu Ala Lao Leu Lew Pro Ser Leu Pre; Lea Thr Arg Ala Pro V pro 

20 25 38 

Pro Giy Pro Ala Ala Ala .Leu Leu Gin Aiss Leu Giy .Leu Arg Asp Glu 



rg L&ix Arg ?ro Vai iooa Pro vai Met Trp Arg 

ss so 



Ara Asp Pro Gin G.I;.; Thr Arg Ser Giy Ser Arg Arg 



Thr Ser Pro Giy Val Thr Leu Glo Pro Cys His; Vai Glu Gits Lew Giv 

85 90 35 

Val Ala Giy Asm lie Vai Arg His Sis? Pro Asp Arg Giy Ala Pro Thr 

aco 10s lie 

Arg Ala Ser Glu Pro Val Bex Ala Ala GXy His Cys; Pro Glu Trp Thr 

IIS 120 225 

Val I Phe Asp Leu Ser Ala Val Olu Pro Ala Glrs Arg Pro Ser Arg 

130 135 140 

Ala Arg Leo Glu Leu Arg Ph« Ala Ala Ala Ala Ala Ala Ala Pr» Glu 

X4S ISO 155 160 

Giy Giy Trp Glu Leo Ser Val Ala Gin Ala Giy Glrs Giy Ala Giy Ala 

1«:S 178 vm 

Asp Pro Giy Pro Val Leu Leu Arg oin Leu Val Pro Ala Leu Giy Pro 

180 18 3 ISO 

Pro Vai Arg Ala Glu Leu Leo Giy Ala Ala Trp Ala Arg As;rs Ala Ser 

155 205 SOS 

Trp Pro Arg Ser L-eu Aro Leo Ale La;; Are Leu Arc; Pro Arcs Ala Pro 

210 215 220 

Ala Ala Cys Ala Arg Leu Ala Glu Ais Ser Leu Leu Leu Val Tor Leu 



Pro Val Leo Giy Giy Giy Pre; Giy Giy Ala Cys; Arg Ala Arg Arg Leu 
260 365 2?0 

Tyr Vai Ser Phe Arg Glu Val Giy Trp His; Arg Trp Vai lie Ala Pro 
275 2SG 285 

Arg Giy Phe Leu Ala Asm Tyr Cys Gin Giy Gin Cys Ala Leu Pro Val 



w&mmmi rcrrvsmmn* 
- m - 

230 295 MS 

Ai» Lea Ser Gly Ssr Giy Oly Pro S>tx- Ala L<s« as« His Ala. v*Q Leu 
305 310 315 320 

&r<? Ala Leu Met His Ala Ala Ala Pro Giy Ala Ala Asp Leu Pro Oys 
^25 330 335 

Cys Vai Ala Arg Leu set Pro lis Ser Val ^ > f, * PbM Asp Asn 

WO 345 3so 

Sfi!r As P Asn Vsl Vai Lsu Ar 3 Gln ?F r Asp Ms:: Val Val Asp Giu 



Cys Giy Cys Arg 
370 
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What is claimed is: 

1 1 V method cd'treatment for aa »ma as u o 

2 admirustc said main , * 

3 then s ges: 

1 2, A met ? s n mm » sn N s f 1 k 1 $ 

2 adm nv > ermi> * ^ s,t a tt'arur a. as* s x > unoent of <m mawer of 

3 endogenous OP/BMP .renal therapeutic- agent or morphogen expression. 

1 3.. A method of treatment for a mammal in. or at risk of. chrome renal failure composing 

2 admhustc ng u d mammal a euiics t e amoum < m agonist of an 

3 OP/BMP renal therapeutic agent or nrorphogen receptor; 

1 4. A method ot treatment for a < name renal failure comprisio 

2 introducing within the kidney of said mammal a therapeutically effective amount of renal 

3 mesenehym * p >ge m t cell 

15 > 3 * < j * comprising tl >«al s 

2 nduang meta feremitf - acting s OP BMi 

3 renal therapeutic agent or motphogen. 

1 6. A method asmc 

2 > » <. m < i >< >1 IK \ o ueuue 

3 of an OF/SMP renal therapeutic agent or morpfaog«», 

1 ?. \ m hod i !i- \ ud ! i 

2 mdovmg rmto.nerAm dcTerm.t atmn - *uu<. dVt-v v. mtaus u sasd cells wth an agorust 

3 of an OP/BMP renal tht s eceptor 

1 §. -wr : e.dKK tma ot i eed for, or reduce the frequency s mc di gs-ts 

2 treatments comprising 

3 ulmmistenng u mm a therapeut uly effect > u IP/BMP .rt I 

4 therapeutic agent or morphoges. 

1 9 A method of treatment to delay the need for, or reduce the frequency of chrome dialysis 

2 treatments comprising 



- SB - 

3 administering to said manured a therapeutically effective amount of as inducer of 

4 endogenous OP/BMP renal therapeutic agent or morobogen expression 

1 Sft A method of treatment to ddaythea^d^ oC chms!0 dklpis 

2 ires 

3 administering a said mammal at h era f 

4 OF/BMP renal therapeutic agent or morphogen receptor. 

1 II. A method as in any one of claims i - i 0 wherein 

2 said mammal, is afflicted with a^adi«a« : 8d«tt^.«oi8 tlfcjgraup .^pasting of chronic 

3 * » ' f * s 'v rosic diabetic neoh e?u eruiop 

4 diabetic renal hypertrophy, hypertensive nephrosclerosis, hypertensive glomerulosclerosis, chronic 

5 glomerulonephritis, hereditary nephritis, and renal dysplasia. 

1 12. A method as in any one of claims ? - 1 0 wherein 

2 examination of a renal biopsy of said -ir8ffi^:W««^:te-#d mammal is afflicted with 

3 a condition selected from the group consisting of giomeralar hypertrophy, tubular hypertrophy, 

4 glomerwl erosis, a doi sth ! 

1 tt A method as in any one of claims 3-10 wherein 

2 examn < u renal Porosis 

1 14. A method as in claim 13 wherein 

2 ssid lamination is an ultrasound, MRI or CAT scan of said mammal. 

1 15 A method as in any one of claims 1-iO wherein 

2 said n amma possesses t number of functions! nephj m nn t which i less ti r about > s » 

3 of a number of functional nephron, units present m a mararaal having intact healthy kidneys. 

1 16. A method as in any one of claims 1-10 wherein 

2 said mam,ral Possesses & number of Pactional nephron units which is less than about 40% 

3 if a Rumhei ol function u nephron units present a t tamn al I aving intact health) Sidneys 

1 17, A method as in any one of claims I -1 0 wherein 

2 said maomrai possesses a number of fimcikmai nephron units winch is less than about 30% 

3 of a number of fenctionm nephron units present in a jnammal having intact healthy kidneys. 
1 IS. A method as in any one of claims !•• 1 0 wherein 
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2 said mammal possesses »««gfa* offimctlonai nephron units which « less than about 20% 

3 of a number of functional nephron units present in a mammal having intact healthy kidneys. 

1 19. A method as in any one of claims I -10 wherein 

2 said mammal is a kidney transplant recipient 

1 20 . A method as in my one of claims 140 wterein 

2 said mamma! possesses only one kidney. 

1 21. A. method as in any one of claims 1-10 wherein 

2 examination of a urinary sediment of said mammal indicates a presence of broad casts. 

1 22. A method as in any one of claims 1-10 wherein 

2 said mammal has a GFR which is cbrosicaMy less than about 50% of a GFR SX , for said 

3 mamma! 

1 23. A method as m claim 22 wherein 

.2 said mammal has a GFR which is ebronieaily !©?s thah about 40% of a GFR« P for said 

1 24 A method as in claim 22 wherein 

2 said mammal has a GFR wmcbis ^roiii^ly less than about 30% of a GFR^ for said 

3 mammal. 

1 2S. A method as in claim 22 wherein 

2 said mammal has a GFR which is chemically less than about 20% of a GFR^ for said 

3 mammal. 

1 26. A method as in any esse of claims 1 - 1 0 wherein 

2 said mammal is a human male weighing at least about 50 kg and has a GFR which is 

3 chronically less than about 50 mlfetia 

1 27. A method as in claim 26 wherein 

2 said mammal is a human male weighing at least about 50 kg and has a GFR which is 

3 chronically less than about 40 ml/min. 

1 28 A method as in claim 26 wherein 

2 said .mamma! is a human male weighing at least about 50 kg and has a GFR which is 

3 chronically less than about 30 ml/nun. 
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1 29. 
2 
3 

1 30, 
2 



1 31 
2 



1 32. 
2 
3 



A method as in claim 26 wherein 

• *** weighing m least about 50 kg and has a GFR which is 



A method as in any one ofd 
said mammal is a human fern 



e at .least about 40 kg and has a GFR which Is 



g -.at least about 40 kg and has a GFR which is 



as in claim 30* 

n&i is a human female weighing at least about 40 kg and has a GFR which I; 



33. 



1 34, 

2 level 

1 35. 
2 



1 36. 
1 37. 



1 40 
1 41 



less than about 20 mUmk. 
A method as in claim 30 



it 40 kg and has a GFR. which is 



A method as in any one of claims G.H) wherem said t; 
in said mammal by at least about 5% ovdf 3d) 

A method as in any one of claims 1-10 whet 
prim- to said treatment said s 



after at least about 3 months of said treatment, said indicator stabilises. 
A method as in any one of claims G3 wherein said admini$fra*icn is oral 
A method as in any one of claims 1-3 wherein said administration is parenteral 
A method as t claim 37 wherein said u i \ m* n ;s intravenous. 
\ method as in { him 1 1 wherein sa d sdmmtsu uioa is intraperitoneal. 
A method as in claim 37 wherein said administration Is into the renal capsule. 
K method as in claim 3? wherein a stent h is hem impl sated int s :asd mtmmal 

A method as in claim 4 } wherein said stem is an intravenous stent. 




for a period of at least about one year, 

48, A method as in claim 1 wherein said OP/BMP renal therapeutic agent c 
administered at a dosage of about 0.01-1000 pgy'kg body weight of said mam 



ibcmt 10-300 ug/ks . i\ weight ,i i 
30. A method of promoting metanepuric dilfersntiatfon of renal 
comprising the step of contacting said cells with m OPfBMP renal tl 
morphogen in &n amount effective to induce said difeeniiatbii. 
5 ! , A method as in claim \ wherein said renal 
consisting of at least a C-termfeal cvstdne domain of a protein selected fern 
of a pro form, a mature form, and * soiabieibrffi of a polypeptide selected from the group 
consisting of (MM., OF-2, OP-3, BMP2, BMP3, B.MP4, BMP1 BMP6, and BMP9. 

52 . A method as in claim 5 1 wherein mid renal therapeutic agent comprises a polypeptide 
consisting of at least a C-termmai cysteine domain of a protein selected from the group consi 
of a pro form, a mature form, and a soluble form of human OP A. 

53. A method as in claim i wherein said renal therapeutic age.su comprises a polypeptide 
a *g at leas 70% homology wit I unm id sequence of a i -terminal seven-eysteme 

domain of human OP- 1. 

54. A method as in claim 53 wherein said polypeptide has at least 75% homology with ar 
ammo add sequence of a C-termmal seven-cysteme domain of human OP-f 

55 . A method as m claim 53 wherein said polypeptide has at least §0% homology with m 

56,. A method as in claim 53 wherein said polypeptide has at least 60% identity with an a 
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